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I .  INTRODUCTION. 

This document contains  a usefu l   descr ip t ion   of   the   P ioneer  F/G 

GSFC/CRT Data Reduction  Program (PIODRP), Flux  Database  Generator 

(FLXDBG) and F lux   P lo t t i ng  Program (FLUXPLOT) and the  supplemental 

programs which comprise  the  Pioneer F/G GSFC/CRT Data Reduction System. 

PIODRP has as i t s  main input  the  Pioneer  Experimenter Data Record 

(EDR) tapes   received from Ames Research  Center i n   M o f f e t t   F i e l d ,  

Ca l i fo rn ia  and i t s  main output the Pulse  Height  Anlaysis (PHA) tapes  

and the Events pe r  second (RATES) tapes .  The PW  and RATES tapes  

contain the GSFC/CRT experiment  data i n  a readi ly   access ib le   format  

for  subsequent  analysis  programs. 

FLUXDBG has as i ts  main i n p u t  the PHA and Rates tapes generated 

by PIODRP and i ts  main output i s  Flux  tapes i n  a r ead i ly   access ib l e  

format   for  a subsequent  analysis program, FLUXPLOT. 

FLUXPLOT has as i ts  main input  the  Flux  tapes  generated by E'LUXDBG 

and i t s m a i n  outpu't i s  l i s t i n g s  and p l o t  t apes ,  i f  requested.  

These  three  major  programs make up the  Pioneer  Data Processing 

Sys tem. 



1 1, EXPERIMENTER  DATA  RECORD TAPE. 

A Experimenter  Data  Record (EDR) tapes  are received from Ames  Research 

Center ( A R C ) ,  Moffett   Field,   California.  Each tape  contains  
6% 
2 
ays  worth  of   data   for   e i ther   of  2 satellites (Pioneer 10 o r  11) 

GSFC/CRT EDRs are 9 TRACK, NL, 800 BPI data tapes   containing 4 

f i l e s  of f ixed  length  records:  

2. Cormnand data  (not  processed) 

3. At t i tude  data (not  processed) 

4 .  Experiment  data& 

5. In   t he   ve ry   nea r   fu tu re   mu l t i -day  EDR.tape w i l l  be 

generated  due  to  the  reduced amount of  data which 

will be  received by t r ack ing   s t a t ions .  

With  each  tape w e  receive a shipping let ter which c o n t a i n s   v i t a l  

s t a t i s t i c s   s u c h  as Day, Pass no, s ta r t / s top , - t imes ,   da te   g ' enera ted ,  

and volume serial no. Each shipping l e t t e r  is f i l e d   i n  a notebook 

for   re fe rence  and i s  also  used as a logg ing   i n   func t ion .  A sample 

of a shipping l e t t e r  i s  shown on the  next  page. All EDRs are checked 

t o  be sure   they   a re   phys ica l ly  undamaged  by shipment  and  are  then 

~ .~ ~ ~ ~. ~ 

separated by S a t e l l i t e  I D .  Following this  procedure  each tape should 

be  checked  for   wri te-r ings  (which  are   plast ic   r ings  in   the  back  of  

each  tape) which  should  be removed and a 'NO RING'  s t i cker   p laced  on 

the  back  side  of  the  tape.  This i s  to   ensure   tha t   the   t ape  w i l l  not 

be w r i t t e n  on .   Af te r   th i s ,   the   t apes   should   be   pu t   in   chronologica l  

order  for  processing. 



C -  The EDRs are then  assigned  temporary s l o t s  in t h e  computer room 

i n  Bldg. 1 near   the  SO they will be   r eady   fo r   t he   f i r s t  

phase of processing (PIODRP) . The temporary s lo t s   a s s igned  t o  

Pioneer 10  and 11 are E02101 th ru  E02150 inc lus ive .  



V. PIONEER F/G EDR TAPE LIST PROGRAM (EDRLST). 

A. DescriDtion. 

The purpose of the  Pioneer F/G EDR Tape L i s t  Program is t o  

provide a format ted   l i s t ing   o f   se lec ted   da ta .  

There i s  only   one   t ape   u t i l i zed  by EDRLST. This   tape is t h e  

Pioneer F/G EDR t ape  which  contains  the GSFC/CRT experiment  data 

-. 

and related spacecraf t   information.   This   tape is 9-track, odd 

p a r i t y   w i t h  a recording  densi ty  of 800 BPI, Each t ape  consists  

of   fou r   f i l e s   o f   da t a$av ing   f i xed .   l eng th   r eco rds   w i th  a d i f  ferermt 
@'T- 

. record  length  for   each  f i le .  - Fi les   one   th rough  four   conta in   the  

l o g i s t i c s ,  command, a t t i t u d e  and  experiment  data,   respectively.  

The tape  contains   undefined  records with a maximum b lock   s i ze  

of 5204 bytes .  EDRLST reads  parameter   cards   to   determine  the EDR 

tapes  and  the amounts of d a t a   t o  list:. One or more tapes may 
- .  

b e   l i s t e d   i n   e a c h   r u n  and  each  tape-must be spec i f i ed  on a 

separate- parameter  card e 

B. EDRLST JCL. 

The program requ i r e s  l O O K  by tes  of main storage  and  approximately 

.5 minutes  of CPU time and .5 minutes of 1/0 time t o  l i s t  100 

records  from a p a r t i c u l a r  EDR t a p e .  A desc r ip t ion  of t h e  DD 

cards   requi red  by EDRLST, the purpose of each  data  set ,  and when it 

is requi red  fo l lows  : 

' b  



Input/  Device 
DD Name Purpose of Data Set  Output Type Code* 

FT06F001 Formatted Data L i s t ing  Output P r i n t e r  A 

FTlOFOOl EDR Tape Input Tape  A 

SY SDU" Ab end Dumps Output   Pr inter  A 

DATA5 Parameter  Cards Input Card A 
Reader 

* A = Always Required. 

C. Data Cards. 

The da ta   ca rds  follow the l a s t  DD card .in t h e  program setup 

and are read   us ing   the  NAMELIST convention of FORTRAM I V .  The 

f i r s t  column in   each   ca rd  must  be  blank. The next six columns 

of   the first card of  a group of cards  must conta in   the   charac te rs  

"&INPUT", followed by a blank. The blank is  followed by da ta  

items separated by commas. The  end of a group of cards  i s  s ig-  

naled by the   cha rac t e r s  "&END". One o r  more groups of cards, 

each   ident i fy ing  a unique EDR tape,  may be  submitted  each run. 

Each group of cards ,   wi th   the  NAMELIST name INPUT, i d e n t i f i e s  

an  EDR t a p e   t o  list and s p e c i f i e s   t h e  amount of d a t a   t o  l i s t .  The 

form  of t h e   d a t a  items wi th in   th i s   g roup  follows, along 

with   the   s tandard   defaul t   va lue   they  assume whenever they are not  

spec i f ied .  The underlined keywords  and equal sign must  be wr i t t en  



. ,  as follows. Below is a sample of a data  card: 

DTAPE- The l o c a t i o n   ( t a p e   s l o t )   o r  symbol i d e n t i f y i n g   t h e  
EDR tape t o   b e   l i s t e d .  The t a p e   s l o t   o r  symbol may 
conta in  a maximum of s ix   cha rac t e r s   and  must  be 
enclosed  in  apostrophes.   This symbol appears on 
the   opera tor ' s   console  whenever t h e  EDR t a p e  i s  t o  
be mounted. 

(Default - None. The EDR t a p e  must  always  be 
i d e n t i f i e d . )  

DALIAS- The l a b e l   o r   i d e n t i f y i n g  symbol f o r   t h e  EDR t a p e  being 
processed.  This  label may conta in  a maximum of s i x  
cha rac t e r s  and  must  be  enclosed in  apostrophes.  This 
l a b e l   a p p e a r s   i n  a l l  t he   l i s t i ngs   gene ra t ed  by EDRLST 
which a l l  a s s o c i a t e d   w i t h   t h i s  EDR tape. 

(Default - Assumes t h e   v a l u e  of DTAPE when no t  
spec i f i ed .  ) 

LSTRCN= 0 I f   t h e   r e c o r d s  on the  EDR t ape  are t o   b e   l i s t e d  by 
record number. 

by time period (MS of  day). 
1 I f   t he   r eco rds  on t h e  EDR t a p e  are t o   b e   l i s t e d  

(Default = 0 )  

LIMITS= P a i r s  of start  and  end record  sequence numbers o r  
time periods (MS of  day) t h a t  are t o   b e   l i s t e d  from 
the  EDR t a p e   s p e c i f i e d   v i a   t h e  "DTAPE" keyword. A 
maximum of 20 p a i r s  (2  e n t r i e s )  may be  supplied 
and each  entry must be  separated from the   p rev ious  
one by a comma. Both e n t r i e s  of a p a i r  must be 
supplied  even i f   o n l y  one  record is des i red .  The 
p a i r s  must be  supplied  in  sequence  and  the end e n t r y  
of a p a i r  must  always  be l a rge r   t han   o r   equa l   t o   t he  
start  en t ry .  Only t h e   d a t a   c o n t a i n e d   i n   t h e   f i r s t  
t h r e e   f i l e s  of t h e  EDR tape is  l i s t e d  when only  one 
p a i r  is suppl ied   wi th   bo th   en t r ies  set equal  to  zero.  

(Default - Only t h e   d a t a   c o n t a i n e d   i n   t h e   f i r s t   t h r e e  
f i les of t he  EDR tape  is l i s t e d . )  

QATT= 

* '8 

T I f   t he   A t t i t ude   i n fo rma t ion   con ta ined   i n   f i l e  3 

F i f   t he   A t t i t ude   i n fo rma t ion  is  n o t   t o   b e   l i s t e d .  
of   the EDR t ape  is t o   b e   l i s t e d .  

(Default = T) 



D. Output. 

The primary  output  from EDRLST is t h e   l i s t i n g  of t h e   f i r s t  

t h r e e   f i l e s  of  data  contained on t h e  EDR tape,  followed by t h e  

l i s t i n g  of t h e   s p e c i f i e d   r e c o r d s   c o n t a i n e d   i n   f i l e   f o u r .  The 

f i r s t   t h r e e   f i l e s   o f   d a t a   ( l o g i s t i c s ,  commands and a t t i t u d e )  are 

p r in t ed  on  one  page  followed by fou r   pages   fo r   each   fu l l   da t a  

record  from f i l e  four.  When a data   record  does  not   contain a l l  

good data,   the  following  message w i l l  b e   p r i n t e d   a f t e r   t h e  las t  

good frame  of  data: 

***** REMAINDER OF RECORD ALL PAD ***** - 
The l i s t i n g   g e n e r a t e d  by EDRLST f o r  a l l  f o u r   f i l e s  of   da taon  

an al1:EDR tape   i s se l f -explana tory .  Also, a l l  messages  generated 

by EDRLST are se l f -explana tory   except   for   the   fo l lowing  message: 

ERROR ENCOUNTERED: FILE-XX REG- STATUS INFORMATION FOLLOWS: 

This   message  indicates   that   an  error   occurred  during a read 

operat ion  and  the  per t inent   information  descr ibing  the  error  is 

provided   in   the   fo l lowing   l ine   o f   p r in tout .  A de t a i l ed   desc r ip t ion  

of the s ta tus   in format ion  is provided i n   t h e  1/0 Er ro r s   s ec t ion  

of   the "IBM System/360  General 1/0 Package," wr i t t en  by Alan 

R. Thompson. 

E. ABENDS. 

When a job  i s  terminated  abnormally  with a user  coinpletion 

code ,   re fe r   to   the  User Abends sec t ion   o f   t he  "IBM System/360 

General 1/0 Package,"  writ ten by Alan R. Thompson (see Section 

FTIO) . 



111. PIONEER F/G DATA REDUCTION PROGRAM (P IODRP) .  

P 
A. Description. 

1. The purpose  of  the  Pioneer F/G Data  Reduction  Program (PIODRP) 

i s   t o   r ead   t he   P ionee r  F/G EDR tapes  and create  t ime-ordered PHA, RATES 

and CATALOG tapes  which contain GSFC/CRT experiment  data and r e l a t ed  

spacecraft   information. 
/ i 

8 

PIODRP reads  parameter  cards t o  determine  the  processing  options 

requested and the EDR tapes   to   process .  The latest vers ion of the Data 

Reduction  System (DRS) Tape Catalog i s  then  searched,  provided Quick-Look 

processing was not  requested,   to  determine what tapes   a re   cur ren t ly   ava i l -  

able  for  saving  the  data  being  processed. I f  the  new data  needs  to be 

merged with  data  previously  processed and the   da ta  merge opt ion was speci-  

f ied ,   the   t apes  (PHA and/or RATES) containing  the  old  data   are   copies  and 

the new da ta  i s  merged onto new tapes (PHA and/or RATES). A t  the end  of 

each  run a Processing  Messages  Report,  a  Data  Quality Summary Report,  a 

FILE/LOGISTICS/HISTORY Catalog  Report and a Current  Status  Report   are 

generated.   These  reports  provide  a  history of the EDR tapes  processed,  the 

abnormal  conditions  encountered,  the  quality  of  the GSFC/CRT experiment 

data  processed and a s t a t u s   r e p o r t   o f   a l l   t a p e s   a v a i l a b l e   t o   t h e  system. 

2.  System  Design  Specifications and  Assumptions: 

a .  The following  assumptions and considerat ions were  included i n  

the  system  design:  After  each  production  run of PIODRP, a  new/updated 

vers ion  of   the DRS Tape Catalog i s  created.  To f a c i l i t a t e   t h i s   c o n t i n u a l  

updating of the  Tape Catalog  and  to  provide  the  capabili ty of rerunning  a 

job  that   ran  to   complet ion  but  was in   e r ro r ,   t he   fou r   l a t e s t   ve r s ions   o f  

the Tape Catalog  are  kept on the  disk.  Also, a tape backup of  the  four 



l a tes t  Tape Catalogs i s  maintained by PIODRP on the  associated  pr imary 

and  backup CATALOG t a p e s .   I f  a Tape Catalog an d i sk  2s destroyed, DRSHHT 

may be   u sed   t o   r e s to re  i t  from the   appropr i a t e  backup tape.  

con ta in   da t a   fo r  e d y  onev/iday and t h e  start and s t o p  times of   the data 

provided i n  t h e   L o g i s t i c s   d a t a   ( f i l e  1) is an accurate i n d i c a t i o n  of  t h e  

exper iment   da ta   conta ined   in   f i l e   four  of t h e  EDR tape.  

c. The processing of  subsequent EDR t a p e s   i n  the same run s f  

PIODRP is  based   on   the   res t r ic t ion   tha t  a l l  EDR tapes  must  be  submitted 

f o r   p r o c e s s i n g   i n  time-ordered  sequence. All t apes   no t  i n  time-ordered 

sequence   for   the   cur ren t   run  are re j ec t ed  by PIODRP and an appropriate  

message is w r i t t e n   i n   t h e   P r o c e s s i n g  Messages  Report.and  the  run  continues. 

d e  The PHA and RATES tapes  are c r e a t e d   i n  a one  pass  system 

r a the r   t han  a two pass   system  to   e l iminate   dupl icat ion of t he   s e tup  

func t ions   inherent   to  a Data Reduction  System,  the  computer time required 

t o   p r o c e s s   t h e  same d a t a  a second time and the   t apes   r equ i r ed   fo r   t he  

in te rmedia te   s torage  of the  experiment   data .  

A Quick-Look option  has  been  provided i n  PIODW to   a l low 

for   the   p rocess ing  of t h e  most  recent GSFClCRT EDR t apes   ava i l ab le   on to  

temporary PHA and/or RATES tapes .  The temporary  data  tapes are suppl ied 

t o  PIODRP via t h e  OPTION group  of  parameter  cards  and only the   b lank   tapes  

r equ i r ed   fo r   t he  new PHA and/or RATES tapes  can  be  suppl ied  ( the  data  

processed i n   t h e  Quick-Look mode cannot  be merged o r  added t o   d a t a  

previously  processed).  The DRS Tape Catalogs are not referenced when 

Quick-Look processing i s  requested,   therefore  a l l  EDR t apes   p rocessed   i n  

t h i s  manner  must be  reprocessed in   the i r   p roper   chronologica l   sequence  by 

PIODRP in the  normal (not  Quick-Look) mode. 



The Quick-Look opt ion   provides   the   capabi l i ty   to   p rocess  a l l  

the  Pioneer  F/G EDR tapes  and create t h e  PHA and RATES t a p e s   i n   t h e  most 

e f f i c i e n t  manner possible .   This  is ,  new d a t a  i s  always  added a f t e r  

previously  processed  data  and the  unnecessary  copying  of  old PHA and RATES 

t apes   fo r   t he   pu rpose   o f  merging new da ta  with previously  processed  data  

i s  el iminated 

3 .  Defini t ions  and  Abbreviat ions.  

Def in i t ions  : 

Many of the  fol lowing terms have  several 'meanings; however, only 

t h e   d e f i n i t i o n   p e r t i n e n t   t o   t h i s   r e p o r t  is given. 

Absolute   Fi le  - All the   da t a   (Log i s t i c s ,  Command, A t t i t ude  and 

ExperimenE) processed  from a p a r t i c u l a r  EDR t a p e   i n  same run  of PIODRP. 

Absolute   Fi le  Number - A number assigned t o  e a c h   a b s o l u t e   f i l e  

(cons is t s   o f   da ta   for   an   en t i re   day)   o f   da ta   p rocessed  by PIODRP. Each 

f i l e   p r o c e s s e d  i s  a s s igned   an   abso lu t e   f i l e  number one   l a rge r   t han   t he  

p rev ious   f i l e ;   t he re fo re ,   each  f i l e  i s  uniquely   ident i f ied ,  

Catalog  Pointer - A d i s k   d a t a  set  which conta ins   the   charac te r  

(1 ,  2 ,  3 ,  o r  4 )  i nd ica t ing  which  of  the  four Tape Catalogs i s  the  most 

recent  a 

CATALOG Tape - Tape(s)  containing a l l  the  t ime-ordered  Logistics,  

C o m n d  and  Att i tude  information  re la ted  to   the  Pioneer  F/G missions. 

Events per  second (RATES) Tape - Tape(s)  containing a l l  t he  time- 

ordered  events  per  second  information from t h e  GSFC/CRT experiment. 

Experiment Data Record (EDR) Tape - Input  tape  received  from 

Ames Research  Center i n   Mof fe t t   F i e ld ,   Ca l i fo rn ia .  

$ Pulse  Height  Analysis (PHA) Tape - Tape(s)  containing a l l  t he  

t ime-ordered  pulse  height  analysis  information from t h e  GSFC/CRT experiment 



and the  corresponding events per  second  information. 

Relative Modified  Julian Day (RMJD) - Date ass igned   to   each  day 

of  data  referenced  from day 0 to  launch  year,   1972  (Modified  Julian Day 

41316). 

Tape Catalog - A d i s k   d a t a  set which  contains   pointers   to  a l l  the  

tapes  used by the  D.R.S. a long   wi th   cer ta in   cont ro l   in format ion .  

Abbreviations 

ARC - Ames Research  Center,   Moffett   Field,   California 

BPI - Bytes  Per  Inch 

DASD Direct Access Storage Device 

EBCDIC Extended  Binary Coded Decimal Interchange Code 

EDR - Experimenter Data Record 

- GMT Greenwich Mean Time (UT) 

GSFC/CRT Goddard Space F l igh t  Center/Cosmic Ray Telescope 

- HET High  Energy  Telescope 

- LET Low Energy  Telescope 

MS Milliseconds 

PHA - Pulse  Height  Analysis 

RTLT Round Trip  Light  T i m e  

TLM - Telemetry 

- UT Universal  Time (GMT) 

4.  Tapes, 

There are four   types of t apes   u t i l i zed  by PIODRP. The f i r s t  type 

is the  Pioneer  GSFC/CRT EDR tapes  which conta in   the  GSFC/CRT experiment 

da ta  and related  spacecraf t   information.  These tapes are 9-track, odd 

p a r i t y  and the   record ing   dens i ty  i s  800 BPI.  Each tape   cons is t s  of four 



f i les   o f   da ta   having   f ixed   length   records   wi th  a d i f f e ren t   r eco rd   l eng th  

f o r  each f i l e .   F i l e s  one  through  four   contain  the  logis t ics ,  command, 

a t t i t u d e  and  experiment  data,   respectively.  The tape  contains  undefined 

records   wi th  a maximum blocksize  of  5204 bytes .  

The second  type  of  tape i s  t h e  PHA tape  that is created  and read 

by PIODRP. These  tapes are 9-track  with  standard OS/360 l a b e l s  and 

t h e   d a t a  set  name (DSNAME) is PIOPHA. The tapes  are w r i t t e n  i n  t h e  

binary mode and  odd p a r i t y  a t  a recording  densi ty   of  1600 BPI. The 

tapes   contain  var iable   length  blocked  records  with a maximum l o g i c a l  

record  length of 1524  bytes  and a maximum physical   record  length  of  

7624 bytes .  

The th i rd   t ype  of  tape i s  t h e  RATES t ape   tha t  i s  created  and read 

by PIODW. These tapes  are 9-track  with  standard OS/360 l a b e l s  and t h e  

d a t a  set name (DSNAME) is PIORAT. The tapes  are w r i t t e n   i n   t h e   b i n a r y  

mode and  odd p a r i t y  a t  a recording  density  of  1600 BPI. The tapes   conta in  

var iable   length  blocked  records  with a maximum log ica l   r eco rd   l eng th  of . 

1740 b y t e s  and a maximum.physical  record  length  of 8704 bytes .  

The fourth  type  of   tape i s  t h e  CATALOG t a p e   t h a t  i s  created  and 

read by PIODRP. These tapes  are 9-track  with  standard OS/360 l a b l e s  and 

t h e   d a t a  set name (DSNAME) i s  PIOCAT. The tapes  are w r i t t e n   i n   t h e  

binary mode and  odd p a r i t y  a t  a recording  densi ty   of  1600 BPI. The 

tapes  contain  var iable   length  blocked  records  with a maximum l o g i c a l  

record  length  of 7288 bytes  and a maximum physical   record  length of  7292 

bytes .  

B.  PIODRP JCL. 

The program was designed s o  t h a t   t h e  JCL need  not  be changed  from 

one  product ion  run  to   the  next   for  a p a r t i c u l a r  s a t e l l i t e .  However, 



t he   da t a  set  names (DSNAME) f o r  a l l  t he  permanent d i sk   da ta  sets must 

be  unique  for  each s a t e l l i t e  (F/G) . Only the  parameter  cards,  which 

spec i fy   the   p rocess ing   op t ions   and   ident i fy   the  EDR tapes   to   be  pro-  

cessed must be  updated  each  run. However, t o  make more e f f i c i e n t   u s e  

o f   t he  computer, i t  is adv i sab le   t o  remove Data Def in i t ion  (DD) cards  

fo r   t apes  which w i l l  not   be   used  during a p a r t i c u l a r  job.' By doing so,  

unnecessary  tape  drives are no t   a l l oca t ed   fo r   t he   j ob .  DD c a r d s   f o r  

d a t a  sets on d i s k   t h a t  will not  be  used,  need  not  be removed s i n c e  

d i sk   d r ives  are shared by other j obs .  

The program  requires 300 bytes   o f  main s torage  and approximately 

one  minute of  CPU time and 1.5 minutes  of 1/0 time (I/O time includes 

one  minute  for  tape mount charge)   for   each EDR tape  processed, The 

DD cards   requi red   for  PIODRP are shown below i n  the fol  'lowing table  which 

shows the purpose o f  each d a t a  s e t  and  indicates when i t  i s   requi red .  

Input/  Device 
DD Name Purpose  of Data S e t  Output Type Code 

FT06F001 Error  Message (No Data Cards) Output P r i n t e r  A ' - '  

FTlOFOOl EDR Tape Input Tape A 

FTllFOOl PHA Tape Output Tape p/ c 

FT12F001 PHA Tape Output Tape P/ c 

FT13F001 PHA Tape Input  Tape PM/ C 
i 

FT14F001 RATES Tape 

FT15F001 RATES Tape 

FT16FOOl RATES Tape 

FT17F001 CATALOG Tape 

Output Tape R 

Output Tape R 

Input  Tape m 

Input Tape c/u 



DD Name 

FT18F001 

FT19F001 

FT20F001 

FT21FOOl 

FT22F001 

FT30F001 

FT3 IF001 

FT32F001 

FT33F001 

FT40F001 

FT41F001 

FT42F001 

FT43F001 

FT44F001 

FT60F001 

SY SUDUMP 

DATA 5 

. .  

Purpose  of Data Se t  

CATALOG Tape (Primary) 

CATALOG Tape  (Backup) 

Logistics  Catalog  (Permanent) 

Logis t ics   Catalog (Temporary) 

Comnd  Cata log  (Temporary) 

Processing  Messages 

Data Quality Suxumary Report 

FILE/LOGISTICS/HISTORY Rpt 

Current Status Report 

DRS Tape Catalog  Pointer 

DRS Tape Catalog 1 

DRS Tape Catalog 2 

DRS Tape Catalog 3 

DRS Tape Catalog  4 

Processing  Messages 

Abend Dumps 

Parameter  Cards 

The  meaning of  code i s  as 

A - Always required.  

follows: 

hERtt 
Output 

oueput 

QuEput 

hzmprrt/ 
Output 
Equtf 
autput 
Inpue 
ClUtput 
OUtpUt 

Output 

Output 

Output 

Input / 
output 
Input /  
output  
Input / 
output  
Input  / 
Output 
Input / 
output  
output  

Output 

Input 

C - Required i f  a CATALOG Tape i s  t o  be  generaeed. 

P - Required i f  a PHA Tape i s  to  be  generated.  

Device 
Type 

Tape 

Tape 

Disk 

Disk 

Disk 

P r i n t e r  

Printer 

P r i n t e r  

Printer 

Disk 

Disk 

Disk 

Disk 

Disk 

Printer 

Pr inter 

Card 
Reader 

Code 

c 

c 

A 

M 

N 

A 

A 

A 

' A  

A 

A 

A 

A 

A 

A 

A 

A 

- 

PM - Required i f  a PHA Tape i s  t o  be  generated  and data merge i s  

spec i f ied .  



R - Required i f  a RATES Tape i s  t o  be  generated. 

U - Required i f   t h e  DRS Tape Catalog  Pointer i s  spec i f ied  on the 
Namelist Card/OPTION; 

M - Required i f  da ta  merge is  spec i f ied .  

N - Required i f  Command da ta  is spec i f ied  t o  be processed. 



C. Data  Cards. 

Parameter  cards  follow  the  last  DD c a r d   i n  tshe program  setup  and are 

of two types : 

1. Processing  options (OPTION) card. 

2. Input EDR tape (EDRTAP) cards. 

A l l  cards are read  using  the NAMELIST convention of FORTRAN I V .  The 

f i r s t  column in   each   card  mst be  blank. The second column i n   t h e  

f i r s t   c a r d   o f  a  group of   data   cards   associated wPth t he  same NAMELIST 

name must contain  an ampersand (&)) immediately  followed  by  the NAMELIST 

name  (OPTION/EDRTAP). The name i s  followed by a blank  and  then a s e r i e s  

of  data  i tems  separated by commas.  The end of the  data  group i s  indicated 

by the   charac te rs  "&END". 

The f i r s t   d a t a  group for  each  run must be the  option  group  of  cards, 

This  group is  used to specify  var ious program variables   and  opt ions  to   be 

used  throughout  the  current  run.. A l l  program va r i ab le s  and opt ions whfch 

may be s p e c i f i e d   i n   t h i s  g roup   a r e   l i s t ed  below aIong  with  their   associated 

purpose  and  the  standard  default  value  they assume  whenever  they are not 

spec i f ied .  The underlined keywords  and equal sign must  be wr i t ten   exac t ly  

a s  shown. 

IDRUN" 'F' I f   Pioneer  F EDR tapes   are   to   be  processed.  
'G' If   Pioneer G EDR Tapes are t o  be processed. 

(Default - The job i s  terminated  with a user  completion 
code of  47. ) 

NQLHIG= The high l i m i t  for  the  Data  Quality  Indicator  to  be  used 
when accept ing  data   this   run.  The Data Qua l i ty   i nd ica to r  
may have  the  following  values: 

0 - Data i s  bad (no sync). 
1 - A t  l e a s t  two qua l i ty   i nd ica to r s   a r e  bad 

(data i s  suspect) .  



NQLLOW= 

HCPUTM= 

HIOTMs 

2 - A t  l e a s t  one qua l i t y   i nd ica to r  i s  bad (data  

3 - A l l  qua l i ty   i nd ica to r s   a r e  good (data  is 
i s  suspect) .  

good). 

(Default = 3) 

The low limit for  the  Data Quality I n d i c a t o r   t o  be 
used when accept ing   da ta   th i s  run (see NQLHIG far 
possible   values) .  

(Default: = 2) 

The CPU time i n  minutes  needed to   p rocess  one EDR 
tape  and terminate the  job  normally  which  includes 
the  generation  of  the CATALOG tape  when spec i f i ed  
(see QCTLGT) . 
(Default = 2 min) 

The 1/0 time i n  minutes  needed to   p rocess  one EDR 
tape  and  terminate  the  job  normally  which  includes 
the  generation  of  the CATALOG tape when spec i f ied  
(see QCTLGT). 

(Default = 2 min if CATALOG tape  not  being  created 
and 5 min i f  CATALOG tape i s  being  created.)  

QMERGE= T I f   da t a   p rocessed   t h i s   run  i s  t o  be merged with 
data  processed  previously,  

a l l   da t a   p rocessed   p rev ious ly .  
F I f  data   processed  this   run i s  t o  be  added after, 

(Default = F) 

QPHATP- T I f  PHA t a p e s   a r e   t o  be c rea t ed   t h i s   run .  
F I f  pH4 t apes   a r e  not t o  be c r e a t e d   t h i s  run. 

(Default = T) 

QRATTP- T I f  RATES t apes   a r e   t o  be c rea ted   th i s   run .  
F I f  RATES tapes   a re   no t  to be c r e a t e d   t h i s  run. 

(Default  = T) 

QCTLGT= T I f  CATAMG t a p e s   a r e   t o  be c rea ted   th i s   run .  
F I f  CATALOG tapes   are   not  t o  be c rea t ed   t h i s  ~ m .  

(Default = T) 

t 



QPRTID= 

QCMMND= T I f  command da ta  i s  t o  be  processed  this  run. 
F I f  command da ta  i s  not   to   be  processed  this   run.  

(Default = T) 

T If t h e   e n t i r e  FILE/LOGISTICS/KSTORY ca ta log  

F I f  only  the  updated  sect ion  of   the  catalog i s  
i s  t o  be  pr inted a t  t h e  end of the  run. 

t o   be   p r in t ed .  

(Default = F) 

QATT= T I f   a t t i t u d e   d a t a  i s  t o  be  processed  this  run, 
F I f   a t t i t u d e   d a t a  i s  n o t   t o  be  processed  this  run. 

(Default = T) 

NUMCAT= The sequence number o f   t he  DRS Tape Catalog  to  be 
read.  This number +40 i s  the  FORTRAN l o g i c a l   u n i t  
from  which the  Catalog w i l l  be read .  

QLOOK= 

DTPPHA= 

DTPRAT= 

(Default - The DRS Tape Catalog w i l l  be read from 
t h e   l a s t   u n i t  on which t h e  la tes t  vers ion  of  the  DRS 
Tape Catalog was w r i t t e n  by PIODRP. This  Catalog 
is  poin ted   to  by the  DRS Tape Catalog  Pointer  on  disk.) 

T I f  Quick-Look processing i s  t o  be performed this 
run. The DRS Tape Catalogs  and  the  current  FILE/ 
LOGISTICS/HISTORY ca ta log  are not  referenced for 
th i s   t ype  o f  processing. Also, t h e  command d a t a  
and CATALOG tapes  are not  processed. 

F I f  normal  processing is  t o  be  presented  this  run. 

(Default = F) 

Labels   of   rapes   to  be  used  for PHA t apes  when Quick- 
Look processing i s  s p e c i f i e d  (see QLOOK). A maximum 
of 10 tape l a b e l s  may be  supplied. Each tape   l abe l  
must be  enclosed  in  apostrophes and  be separated from 
the  previous one by a comma. 

(Default - Blank PHA t apes  w i l l  be'  used fkom the  
la tes t  vers ion  of   the DRS Tape Catalog.) 

Labels   of   tapes   to  be used  for RATES rapes when 
Quick-Look processing i s  spec i f i ed   ( s ee  QLOOK). 
A maximum of 10  tape  labels  may be  supplied. Each 
t ape   l abe l  must  be enclosed in apostrophes  and  be 
separated from the  previous one  by a comma. 

(Default - Blank RATES t apes  w i l l  be  used from t h e  
l a t e s t   ve r s ion   o f   t he  DRS Tape Catalog.) 



One or  more NAMELIST groups  with  the name EDRTAP must follow  the 

OPTION group  of   cards .   These  cards   are   used  to   ident i fy   the EDR tapes  

t o  be  processed  this  run  and  these  tapes  must  be  submitted i n  time 

sequence. The form of   the  data   i tems  within  this   group is given below 

along  with  the  s tandard  defaul t   value  they  ass-  whenever they   a re   no t  

spec i f ied .  The underlined keywords  and equal   s ign  m u s t  be w r i t t e n  

e x a c t l y   a s  shown. 

DTSLQT= The loca t ion   ( t ape   s lo t )  or symbol iden t i fy ing   t he  
EDR t a p e   t o  be processed. The t a p e   s l o t   o r  symbol 
may contain a maximurn o f   s ix   cha rac t e r s  and  must 
be  enclosed  in  apostrophes.   This symbol appears on 
on the   operator 's   console  whenever the EDR tape i s  
t o  be  mounted. 

(Default - - None.  The EDR tape  must  always  be 
i d e n t i f i e d .  ) 

DTLABL= The l abe l   o r   i den t i fy ing  symbol fo r   t he  EDR tape 
being  processed.  This  label may conta in  a maximum 
of six charac te rs  and  must  be  enclosed i n  apostrophes. 
This   l abe l   appears   in   a l l   the   p r in ted   repor t s   genera ted  
by PIODRP which a re   a s soc ia t ed   w i th   t h i s  EDR tape.  

(Default - Assumes the  value  of DTSLOT wken not  
spec-lfied.) 

QREPLC= T I f   t h e  PHA and RATES data  processed from t h i s  
EDR tape i s  t o   r e p l a c e   a l l  PHA and RATES da ta  
processed  previously  for  the same time  period. 

F I f   t h e  PHA and RATES data  processed  from  this 
EDR tape i s  n o t   t o   r e p l a c e   a l l  PHA and  Rates 
data   processed  previously  for   the same time 
period. 

(Default = F) 

Note: When da ta   rep lace  i s  spec i f ied  (QREPLC=T) 
fo r  a p a r t i c u l a r  EDR tape,   the   tape must .e i ther   be 
the   l as t   t ape   p rocessed   in   the  run o r  a l l  subsequent 
EDR t a p e s   t o  be  processed must a lso  have  data  
rep lace   spec i f ied .  Also, data  merge must be speci- 
f i e d  (QPfERGE=T) on the  O P T I O N  group of cards. 



D. Output. 

1. Tapes 

There  are  three  types  of  output  tapes  generated from a PIODRP 

run. PHA and Rates  tapes  with merged or  new da ta   a r e   c r ea t ed  as well  

a s  a ca ta log   tape  and i t s  backup. 

2. Printed  Reports.  

PIODRP provides  four  types of p r i n t e d   r e p o r t s   a t   t h e  end of each 

production  run: a  Processing  Messages  Report, a Data  Quality S m r y  

Report,  a FI~/LOGISTICS/HISTORY catalog  Report ,   and  the  Current  Status 

Report.  Eachpage  of  a  report  contains  the  following  standard  header 

information: 

a .  Type of  Report 

b. Name of   the  spacecraf t  and experiment. 

c.  Date of run (MM/DD/YY). 

d. Page  number. 

3. Processing  Messages  Report. - 
The Processing  Messages  Report  provides  a  history of a l l   t h e  

EDR tapes  processed and t h e   e r r o r s  (abnormal  conditions)  encountered. 

Each  message  produced has  a s tandard   format   ( reading   le f t   to   r igh t )   as  

follows : 

a. Time the  message was generated (HHMMSS). 

b.  Name of the   rou t ine   genera t ing   the  message. 

c.  Label of the  EDR tape  being  processed. 

d. Tape sequence number for   current   run.  

e .  Number of  f i l e  being  processed from EDR tape.  

f .  Number of record  being  processed. 

g .  Message content.  



A l l  Processing  Messages  generated by PIODRP are self-explanatory and 

provide  the  following  information: 

a .  I n d i c a t i o n s   o f   a l l  abnormal  conditions  encountered  during 

processing. 

b. Reasons  for  discarding  data  ei ther on a record   bas i s   o r   an  

e n t i r e  EDR tape. 

c .   F i r s t  message  generated lists a l l   t he   pe r t inen t   p rocess ing  

opt ions  specif ied  for   run.  

d, The l a s t  message  generated  either  provides  the  total  EDR tapes  

mounted  and t h e   t o t a l  EDR t apes   r e j ec t ed  (normal End of Job) 

or  provides  the  reason  the  job was abnormally  terminated  with 

a user dump. 

4 .  Data  Quality Summary Report. 

The Data  Quality Summary Report   provides  an  indication  of  the 

q u a l i t y  and s t a t u s  of  the  Pioneer GSFC/CRT experiment  data  processed. - 

A Data  Qual i ty  Summary Report is generated for each EDR tape  processed 

and contains  the  following  information: 

a .  EDR tape  label  (source  of  data).  

b. Absolute  File Number assigned  to   data .  

c. Start   t ime  of  data  coverage (MM/DD/YY - HH/MH/SS.SSS). 
d. End time of data  coverage (MM/DD/YY - EM/MM/SS.SSS) e 

The following  information i s  provided  for  each  data  format (A,r*-A/D, B, 

B/D) a long  with  an  over-al l   to ta l :  

a .   Total   records  processed.  

b. Number of good records.  



c .  Number of   records  discarded due t o  pad. 

d. Number of   records  discarded  due  to   sync  errors .  

e. Number of   records  discarded due t o  t i m e  e r ro r s .  

f .  Number of records  discarded  with power o f f .  

g. Number of records when GSFC/CRT experiment w a s  operat ing 

i n  low power mode (no P'HA data)  e 

h,  Number of  records when GSFC/CRT experiment was operat ing 

with  Sector Sync Inhib i ted .  

i. Number of records when the SPSG (Spin  Period  Sector  Generator) 

r o l l   r e f e r e n c e  was 180". 

j .  Number of  good pages  processed (PHA/RATES). 

k. Number of  pages  discarded due t o  pad ( t h i s  number does  not 

include item c) 

1. Number of  pages  discarded  with power o f f   ( t h i s  number does 

not  include item f ) .  

m. Number of pages  discarded due t o  t ime  e r rors   ( th i s  number 

does  not  include  i tem  e).  

n. Number of  pages  discarded  due t o  sync   e r rors   ( th i s  number 

does  not  include  item  d). 

0. Number of pages  of PHA data   discarded due t o  overlap  with 

data  previously  processed  (not  provided as a funct ion of 

format). 

p. Number of pages  of RATES data   discarded due t o  overlap 

with  data  previously  processed (not provided as a function 

of format). 



The following  information i s  provided  for  each PHA even t   p r io r i ty  mode 

(0-3 fop HJ3T and  0-1  for LET) along  with an o v e r - a l l   t o t a l :  

a .  Number of good PHA events   as  a function  of  type (0-3 for  HET 

and 0-1 fo r  LET) . 
b. Number of  Null PHA events.  

c.  Total, number of PHA events   ( th i s  number does  not  include 

Null events) .  

F i n a l l y ,   t h e   t o t a l  number of FHA events (HET and LET) discarded  as a 

func t ion   of   the   fo l lowing   da ta   qua l i ty   c r i te r ia  i s  provided  along  with 

a n   o v e r - a l l   t o t a l :  

a.  A I 1  Bad - d a t a   i s  bad  (no sync). 

b. Two Bad - a t   l e a s t  two qua l i ty   i nd ica to r s   a r e  bad (data i s  

suspect) .  

c. One  Bad - a t   l e a s t  one qua l i t y   i nd ica to r  i s  bad (data  i s  suspect) .  

d. Padded - a l l   o r   p a r t  o f  the  data  necessary  for a PHA event i s  

padded .. 
5. FILE/LOGISTICS/HISTORY Catalog  Report. 

The FILE/LOGISTICS/HISTORY Catalog  Report  provides a permanent h i s to ry  

o f   a l l   t h e  EDR tapes  processed by PIORP and  provides a  permanent  record of 

the  data  processed from each  tape.   This  report   contains  the  following 

information  for  each EDR tape  processed: 

a.   Absolute  File Number assigned  to  data.  

b. Star t  time  of  data (MM/DD/YY - HH/MM/SS.SSS). 
c .  End time of  data (MM/DD/YY - HH/MM/SS.SSS). 
d. EDR sequence  number. 



e. Date EDR w a s  generated (MM/DD/YY) . 
f .  Date EDR was regenerated (MM/DD/YY). 

g. Date EDR was processed by PIODRP  (MM/DD/YY). 

h. Total   records  processed. 

i. Tota l  good records.  

j. High l i m i t  of t he  Data  Quality  Indicator  used  for  accepting  data.  

k. Low l i m i t  of   the  Data Qual i ty   Indicator   used  for   accept ing  data .  

1. Record of the  data  processed from t h i s  EDR tape (FHA/RATES/ 

COMMANDS). 

6. Current  Status  of D.R.S. ReDort. 

This   report   provides   the  current   s ta tus  of a l l  t apes   ava i l ab le   t o  

the  Pioneer  Data  Reduction  System.  This  report  provides  the  following 

in fo rma t ion   a t   t he  end of each  production  run  of PIQDRP: 

a .   Total  number of good PHA and RATES t a p e s   c u r r e n t l y   i n   t h e  

system. 

b. Tota l  number of blank PHA and RATES t apes   cu r ren t ly   ava i l ab le  - 

t o   t h e  system. 

c. F i r s t  and last  tapes   ass igned  to   the FHA and RATES block of 

tapes  

d. Current  versions of the  primary  and  backup CATALOG t apes  and 

a record o f  the   da ta  sets contained on them. 

e .  L i s t  of a l l  blank PHA and RATES t apes   cu r ren t ly   ava i l ab le   t o  

the  system. 

f .  L i s t  o f  a l l  PHA and RATES tapes   c rea ted   in   the   cur ren t   run .  

g. L i s t  of a l l  PHA and RATES tapes   copied  in   the  current   run.  



h. 

i. 

j. 

k. 

L i s t  of a l l  GOOD PHA and RATES t apes   g iv ing   t he   s t a r t  and 

end  times and the amount of  tape  (feet)   used on each. 

L i s t  abso lu te   F i le  Number ass igned   to   da ta .  

Las t   t rack  and l a s t   e n t r y  on  the  t rack  used by the FILE/ 

MGISTICS/HISTORY catalog.  

Current  value  of  the D.R.S. Tape Catalog  Pointer (1, 2, 3 ,  or  

4 )  ind ica t ing  which Tape Catalog i s  t h e   l a t e s t ,  

Abnormal Conditions 

1. PIODRP recognizes  several  abnormal  conditions  and  terminates a run 

with a user dump  when they  are  encountered.  Normally a l l   u s e r  dumps 

with a  completion  code  that i s  l e s s   t han  50 will be explained by t h e   l a s t  

p r in ted  message in   the   Process ing  Messages  Report.  For  user dumps 001 

and 002 when t h i s  does  not  apply, and a l l   u s e r  dumps with a  completion 

code t h a t  i s  grea te r   than  50, r e f e r   t o . t h e  User Abends sect ion  of   the 

"IBM System/360  General 1/0 Packagem. 

Af te r   the   e r ror   condi t ion  i s  corrected,   the  job may be resubmitted 

without  any  other  changes t o   t h e  deck. However, when da ta  merge was not 

spec i f i ed  (QMERGE=F) for   the  job which  abnormally  terminated,  (i.e.,   with 

a user  or  system  completion  code)  the  job must be  resubmitted  with  data. 

merge spec i f i ed  (QMERGE=T) e This i s  necessary  to   prevent   the PHA and 

RATES tapes  from containing any dupl icate   and/or  unwanted data .  

2.  I f  an   e r ror  i s  detected by t h e   u s e r   a f t e r  one o r  more production 

runs  has  executed  successfully,   ( job was not  abnormally  terminated  with 

a dump) t h e   e r r o r  may be corrected and the  job may usual ly  be resubmitted 



by s e t t i n g  NTJMCAT (on OPTION group  cards) t o  a Tape Catalog  pr ior   to   the 

e r r o r .  However, t h i s  may not be  done i f  more than two production  runs 

have  been  run  since  the  error.  

r 

Once the  error   has   been  def ined most l i k e l y  all the   da ta  which was 

processed  af ter   the   error   occurred w i l l  have to be  run. The  programmer 

responsible  for  maintenance of the  programs shcruLd be  consulted  before 

any a c t i o n  i s  taken. 

3. A program in   execut ib le   load  module form, VBSCOPY, has been 

w r i t t e n   t o   d u p l i c a t e  and co r rec t  PHA and RATES tape which  have  developed 

1/0 er rors .   This  was done to keep t he   l og ica l  integrity of the   da ta  

because of Variable Block Spanning (VBS) Records.   See  the  Uti l i t ies  

Sect ion  for  VBSCOPY. 



IV. PIONEER F/G DATA REDUCTION SYSTEM CATALOG MAINTENANCE PROGRAM 
(DRSMNT) . 

A. Description. 

DRSMNT is used t o  perform  the  following  nine  basic  functions 

on t h e  DRS Tape Catalog: 

I, I n i t i a l i z e  and l ist  a l l  f o u r  Tape  Catalogs  and  the Tape 

Catalog  Pointer.  

e Add blank  tapes (PHA and/or RATES) t o   t h e  latest  version 

of the  Tape Catalog  indicated by t h e  Tape Catalog  Pointer 

and provide a l i s t i n g   o f   t h e  Tape Catalog  before and after 

update. 

3.  Modify the  Tape Catalog  Pointer and  provide a l i s t i n g   o f  

” t h e  Tape  Catalog t o  which it points   before  and a f t e r  up- 

da te  - 
5 

t4. List the  contents   of  a spec i f ied  Tape Catalog, 
.f 

- 
%&S. Restore and list a spec i f ied  Tape Catalog from the  appro- 

p r i a t e  backup tape.  

6. Eliminate one PHA and/or  one  Rate  tape from the   ca ta log .  

7 .  Replace one o r  more PHA and/or one more RATE tape  with 

backup tapes .  

8. Create a backup tape of a specif ied  catalog.  

9. Read and p r in t   ca t a log  from backup tape .  

DRSMNT reads  parameter  cards  to  determine what funct ion i s  

requested.  The DRS Tape Catalogs o r  the  DRS Tape Catalog  Pointer 

i s  updated  as  requested and a l i s t i n g  of a l l  t he  Tape Catalogs 

a f f ec t ed  by the  update i s  generated. 



The program was designed so  t h a t   t h e  JCL need  not  be changed 

from  one  production  run t o   t h e   n e x t  €or a p a r t i c u l a r   s a t e l l i t e .  

However, t he   da t a  set names (DSNAMES) f o r  a l l  t h e  permanent  disk 

da ta  sets must  be  unique f o r  each s a t e l l i t e  (F/G). Only t h e  

parameter  cards,   which  specify  the  function  to  be  performed,  iden- 

t i f y   t h e   a p p r o p r i a t e   s a t e l l i t e  (F/G) and  provide  the  necessary 

input   data ,  must be  updated  each run. However, t o  make more effi- 

c i e n t  use of t h e  computer, it is a d v i s a b l e   t o  remove t h e  Data 

Def in i t ion  (DD) cards f o r  t h e  CATALOG tape which will not  be 

used  during a p a r t i c u l a r  job. By doing so,  an unnecessary  tape 

d r ive  i s  no t   a l l oca t ed   fo r   t he  job. DD cards   for   data  sets on 

disk t h a t  w i l l  not  be  used,  however,  need  not  be removed s ince  

d isk   d r ives  are shared by o the r  jobs.  

B. J C L  f o r  DRSMNT. 

The program requi res  lOOK bytes  of main s torage and  approxi- 

mately - 5  minutes of CPU time  and .S minutes of I/O t ime  to   per-  

form any function  requested.  The DD cards  required €or DRSMNT 

are shown in  the  following  table,   explaining  the  purpose of  each 

d a t a   s e t  and when it i s  required: 



DD Name 

FT06F001 

FTl OF001 

FT20FOQl 

FT40F001 

FT41 F0Ql 

FT43F001 

FT44F001 

SYSUDUMP 

Data 5 

Purpose o f  Data Set 

Processing  Messages 

CATALOG Tape 

togistics  Catalog  (Permanent) 

DRS Tape  Catalog  1 

DRS Tape Catalog 2 

DRS Tape  Catalog 3 

DRS Tape Catalog 4 
- 

Abend Dumps 

I Parameter  Cards 

Input/ 
o u t p u t  

O u t p u t  

I n p u t  

o u t p u t  

Input/ 
output 

Input/ 
O u t p u t  

o u t p u t  

Input/ 
O u t p u t  

O u t p u t  

I n p u t  

I n p u t /  

Device 
Type 

Printer 

Tape 

Disk 

Disk 

Disk 

Disk 

Disk 

Printer 

Card 
Reader 

Code* 

A 

U / R  

U 

A 

- 

A 

w 

A 

A 

A 

* A = Always required.  . .  

U =-Required i f  the DRS Tape Catalog  Pointer i s  being  updated. 
R = Required i f  a DRS Tape  Catalog (1 -4) i s  being  restored. 

from the CATALOG tape .  
~. ~ - ~~... . - - -  



C .  

and  

. . . . . . . . . . . . . . . . . .  ........... . .  - -  

Data Cards. 

The parameter  cards  follow  the  last D D  card i n  the program setup 

must  be supplied t o  the program as shown i n  the following  table: 

Vari ab1 e 
Number 

1 

1 

Columns Format Name 

1 I1 MODE 

...... . . . . . . . . .  

1 A1 MODE 

2 A 1  I DCAT 

F i  el  d Description 

Maintenance function  requested. 

MODE = 7 :  I n i t i a l i z e  and f i s t  
a l l  four DWS Tape Catalogs and the  
DRS Tape Catalog Pointer.  

MODE = 2: Add blank  tapes 
( PHA a n d / o ~  RATES) t o  t he  l a tes t  
Tape Catalog  indicated by the 
Tape Catalog  Pointer. 

MODE=3: Modify the Catalog 
Pointer and generate a l ist ing 
of t h e  Catalog t o  which i t  
p o i n t s  before and a f t e r  update. 

MODE=4: List the contents o f  
a specif ied  tape  catalog.  

MODE=5: Restore a specif ied 
Tape Catalog from a spec i f i ed  
backup tape. 

MODE=6: Eliminate one PHA 
and/or  one rate t ape  from t h e  
catalog.  

MODE=7: Replace one o r  more 
PHA and/ar RATE tape  with backup 
tapes .  

MODE=8: Create a backup  tape 
of a spec i f ied   ca ta log .  

MODE=9: Read and p r i n t   c a t a l o g  
from backup  tape. 

Pioneer (F/G) i d e n t i f i c a t i o n .  

F: Perform  maintenance  function 
f o r  Pioneer F Tape Catalogs.  

G. Perform maintenance  function 
f o r  Pioneer G Tape Catalogs.  

..... - 

. . . . . . . . . . . . . . . . . .  .. - . -  ~. . ~ 

. . . . .  . . . . . . . . . . .  .. 



Card Variable 
Number Columns Format Name Field  Descr ipt ion 

(Cards ' 2  t o  N1+4' must have  the  following  format when MODE=1 is 
spec i f i ed  on  Card 1.) 

2 1-2  I 2  NUMPHA Number o f  blank PHA t a p e s   t o  
be  placed  in   the DRS Tape 
Catalogs (must be   g rea te r  
than  zero and less than 51). 

5-6 I2 NUMRAT Number of blank RATES t apes  
t o   b e   p l a c e d   i n   t h e  DRS Tape 
Catalogs (must  be g r e a t e r  
than zero and l e s s   t han  51). 

11-16 A6 DPMT First tape   ass igned   to  
PHA block  of  tapes.  



Card Variable 
Number Col umns Format Name 

2 21 -26 A6 DPHAEN 

Fi el d Description 

Last tape assigned t o  PHA 
block a f  tapes 

31 -36 A6  DRATSP Fi rst tape assi p e d  t o  RATES 
block o f  tap 

41 -46 A6 DRATEN 

3 1-6 A6 

9-14 A6 

DTAP ( 1  ) 

DTAP (2) 

DTAP( 3)  

DTAQ(4) 

DTAPf5) 

DTU(6) 

OTAP ( 7) 

DTAP ( 8) 

DTAP ( 9 )  

DTAP (1 0 )  

Blank PHA t a  

17-22 A6 

25- 30 A6 

33- 3% A6 

Blank P M  t a  

Blank PNA tap 

41 -46 A6 

49-54 A6 

57-62 A6 

65- 70 A6 

73- 7% A6 

4- N (same as   card  3)  

N + l  (same as card 3)  

N+2 t o  (same as card 3)  
Nl 

9-1 4 A6 DCATLG 
(1 9 2 )  



Card Vari ab1 e 
Number  Columns Format Name Fi el  d Gescri  ption 

N1+1 25- 30 A6 DCATLG Backup CATALOG tape   for  the 
(2,2) Command and Attitude catalogs 

associated w i t h  Tape Catalog  1. 

N1+2 (same as  card N1+1) Primary and backup CATALOG 
tapes  associated w i t h  Tape 
Catalog 3. 

N1+4 (same as  card N1+1) Primary and backup CATALOG 
tapes  associated w i t h  Tape 
Cagalot 4. 

d? (Cards ' 2  t o  N '  must have the  following  format w i t h  MODE=2 i s  speci- 
f i ed  on Card 1 .  ) 

2 1-2 I1 NUMPHA Number of  blank PHA t apes   t o  - be added t o  the l a t e s t  DRS 
Tape Catalog (this number 
can be zero). 

5- 6 I2 NUMRAT Number of  blank RATES tapes t o  
be added t o  the l a t e s t  DRS 
Tape Catalog ( this  number can 
be  zero). 

3- N (same as  card 3 when  MODE=l) Blank PHA and/or RATES tapes 
t o  be  added t o  the l a t e s t  DRS 
Tape Catalog (when both PHA 
and RATES tapes  are  added, the 
RATES tapes must follow the PHA 
tapes and  they must begin on a 
new parameter  card). 

(Card ' 2 '  must have the  following  format when  MODE=3 i s  specif ied on 
Card 1 .  ) 

2 1 I1 NCAT Value t o  be assigned t o  the DRS 
Tape Catalog  Pointer  indicating 
the   l a t e s t   ve r s ion   t o   t he  Tape 
Catalog (must be a value from 
1 t o   4 ) .  

(Card ' 2 '  must have the  following  format when  MODE=4 i s  specif ied on 
Card 1 .)  

2 1 I1 NCAT Number specifying  the DRS Tape Cata- 
log  to  l i s t .  A value  of  zero  defaults 
to   the   l a tes t   vers ion   of  Tape Catalog 
indicated by the Tape Catalog Painter 
(must be value from 0 t o  4 ) .  



1 ,  

Card Variable 
Number  Columns Format Name Field  Description 

2  1 I1 NCAT Number specifying the DRS Tape 
Catalog  to   res tore  (must be a 
value from 1 t o  4 ) .  

6-1  1 A6 DCLGTP CATALOG tape  containing  the 
appropriate backup Tape Catalog 
(must a1 ways  be speci f i  ed on data 
card). 

(Card ' 2 '  must have the  following  format when MODE=6 is  specified on 
Card 1.  ) 

2 1-8 A8 DPOUT PHA t ape   t ha t  i s  t o  be eliminated. - 
11-18 A8 DROUT RATE t ape   t ha t  i s  t o  be eliminated. 

NOTE: When t h e r e  i s  no PHA or RATES t ape   t o  be eliminated,  the appro- 
p r i a t e   f i e l d  i s  l e f t  blank. 

(Cards ' 2  t o  N '  must  have the  fol lowing f o q a t  when MODE-'I i s  spec i f ied  
on Card 1 . )  

2 1-4 A4 NAME Tape i d e n t i f i c a t i o n  f o r  e i t h e r  PHA 
or RATE. This must have t h e  value 
'PHAb' o r  'RATE ;' (b=blank) 

2 6-1 3 A8 DOLDTP PHA o r  RATES tape   tha t  i s  t o  
be repl aced. 

15-22 A8 DNEWTP Backup PHA or RATES tape.  

24- 3j I 8  ITIMES Star t   t ime o f  backup tape (mil- 
l iseconds) . 

33- 40 I 8  ITIMEE End time o f  backup tape  (mil l i -  
seconds). 

42-45 I 4  HDAYS S ta r t   da t e  o f  backup tape   ( re la -  
t i v e  modified  Julian  date). 

47- 50 I4  HDAY E End date  of backup tape   ( re la t ive  
modi f i  ed Jul i a n  da t e ) .  

52- 55 I4 HFEET Amount of space ( f e e t )  used on 
backup tape. 

3 - ~  (same as card 2)  Repeat card 2 fo r  each PHA and/ 
o r  RATES tape t h a t  i s  t o  be 
repl  aced. 

. . _ .  . . .  



NOTE: If it is  des i r ed   t o   con t inue   t o   u se   t he  same PHA and/or 

RATES tape  parameters as found OR t h e  DRS Tape  Catalogs, 

l eave   the   fo l lowing   f ie ld   b lank:  ITIMES. Otherwise,   the 

program will rep lace   the   appropr ia te  PHA and/or RATES 

tape  parameters o f  t h e  backup tape.  

(Card ' 2 '  must  have the  fol lowing format when MODE=8, o r  MODE=9 
is spec i f i ed  on Card 1.) 

Card Variable  
Number Columns Format Name Field Description 

2 1 I1 - NCAT Number spec i fy ing   the  
DRS Tape  Catalog 
(must be a value from 
1 t o  4). 

4-11 A8 DTAP BK Backup tape  number. 

Added t o   t h e  J C L  a re   the   fo l lowing   cards  for the   execut ion o f  

MODE=8 and MODE=9: 

For MODE =8: 

//GO.FTllFOOl DD DSN=PIOTAP,UNIT=(160O,DEFER}, 
I /  DISP=(NEW,KEEP) ,DCB=(RECFMa;U,BLIIZE=5540), 
/ /  VOL=SER=DMYTAP 

For MODE=9: 

//GO.FTllFOOl DD DSN=PIOTAP,UNIT=(16OOy,DEFER), 
/ /  DISP=(OLD,  KEEP) , DCB= (RECFMW, BLKSIZE=5540), 
/ /  VOL=SER=DMYTAP 

Following is  an example o f  a data  card ta add t a p e s   t o  the catalog:  

2F 
5 

E004C5 E C 0 4 6 7  E33415 E C 0 4 L F 3  E O 0 4 1 9  



D .  O u t p u t .  

DRSMNT provides one pr inted  report   a t   the  end o f  each production 

run. This  report  is  divided  into two sect ions;   the   f i rs t   sect ion  contains  

the  processing messages which ind ica t e   a l l  abnormal conditions  encountered 

and the  action  taken by the program,and the second section  is   the  Current 

Status  Report. Each page of the  report   contains  the f o l l o w i n g  standard 

header  information: 

1 .  Type o f  report .  

2. Name of  the  spacecraft .  

3.  Date o f  run ( M M / D D / Y Y ) .  

4. Page  number. 

There are  three  categories  of mess sener ated by DRSMNT a nd a l i   a r e  

self-explanatory. The f i r s t  category i s   t h e  group o f  messages which 

l i s t  a l l  FHA and RATES tapes  rejected by the program. These  messages 
I .  

s h o u l d  be investigated for possible  errors w i t h  the  parameter  cards. The 

second category i s  the  g roup  of messages which begin w i t h  "JOB TERMI- 

NATED" and provide an e x p l i c i t  reason for the  abnormal termination o f  the 

job. All  messages i n  t h i s  group must be investigated and the abnormal 

condition  corrected  before  the j o b  i s  resubmitted. The t h i r d  category 

i s  the group of messages which s ignify  the normal "end of j o b , "  and 

these always fo l low the  Current  Status  report. 

The contents o f  the  Current  Status  report  generated by DRSMNT i s  

ident ical  t o  the  Current  Status  report  generated by PIODRP. However, 

a l l   t h e  DRS Tape Catalogs  affected by the  current maintenance run a re  

l i s t e d  by DRSMNT. 
8 



E. ABENDS. 

DRSMNT recognizes  several abnormal conditions and terminates a '  

run without a dump whenever they  occur. The l a s t  message printed by 

the job will always indicate   the abnormal condition  encountered. This 

condition must be corrected  before  the job i s  resubmitted. When a job 

i s  terminated abnormally w i t h  a user  completion  code,  refer t o  the 

User Abends section o f  the  "IBM System/360  General IlO Package," 

wri t ten by Alan R. Thompson included i n  this procedures document, 
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D M m T T  3IODIFICATIONS 

The Pioneer F/G Data  Reduction System Catalog  lIaintena11ce Program (DRSMNT) 

has been  modified  for  the  following  purposes:  to  eliminate  one pm and/or  one 

IMTES tape  from  the  Pioneer DRS tape  catalogs;  to  replace one o r  more PHA and/ 

or RATES tapes from the  Pioneer DRS catalogs  with  backup  tapes; to create a 

backup tape of a  specified  catalog;  and  to  print  the  catalog  information  from  the 

backup tape. 

The  parameter  cards  for  the  additional  functions  must  be  supplied  to  the  pro- 

gram as shown in  the  following  table. 

. 



Variable 
- Card @J Format  Name  Field  Description 

1 1 I1 MODE Maintenance  function  requested: 

MODE=6 Eliminate  one PHA and/or 

one rate  tape  from the  catalog. 

. ... 

- 

2 A1 DCAT 

MODE=7 - Replace  one or  more PKA 

and/or . '  one or  more RATE  tape  with 

backup  tapes. 

MODE=8 - Create  a  backup  tape of a 

specified  catalog. 

MODE=9 - Read  and  print  catalog  from 

backup  tape. 

Pioneer (F/G) identification. 

F- Perform maintenanc?  function  for 

Pioneer 3' Tape Catnlog;;. 

G- Perform  maintenance  function  for 

Pioneer G Tape  Catalogs. 

There   a re  only two input  data  cards when  MODE=6, MODE=8 o r  MODE=9 is 

s p e d i e d .  When  MODE=7 is specified  there  are  more  than two input cards .  

Cards '2 to N ' ,  where 'N! is the  number of PHA and .RATES tapes  that  are  to  be 

replaced,  have  the  same  format. 

(Card '2' must  have  the  following  format when MODE=6 is specified on Card 1) 

2 1-8 I A8 DPOUT PHA tape  that is to  be eliminated. 

11-18 A8 DROUT RATE  tape  that is to  be  eliminated. 
.- . .- . . 

Note: When there is no PHA or  RATES tape to be  eliminated,  the  appropriate 
field is  left  blank. 



Variable 
- -  Card Col Format  Name  Field  Description 

(Cards '2 to N '  must  have  the  following  format when M O D E q  is  specified  on 

Card 1) 

2 1-4 A4 NAME Tape  identification  for  either PHA or 

RATE.  This  must  have  the  value 

'PHAb' o r  'RATE'.  (b = blank) 

6-13 A8 DOLDTP or RATES  tapes  that is  to  be  .replaced. 

15-22 . . .A8 DNEWTP Backup PHA or RATES  tape. 

24-31  I8 I'I'IMES Start  time of backup  tape  (milliseconds). 

33-40 I8 ITIMEE End  time of backup  tape  (milliseconds). 

42-45 I4 HDAYS Start  date of backup  tape  (Relative  Modified 

Julian  Date). 

47-50  I4 HDAY E  End  date of backup  tape  (Relative  Modified 

Julian  Date). . 
52-55 . I4 HFEET  Amount of space  (feet)  used  on  backup 

tape. 

3 -N (same  as   card 2) Repeat  card 2 'for each PHA and/or RATES 

tape  that is to be replaced. 
. ' 

Note: If it'is desired to continue  to  use  the  same PHA and/or RATES tape  para- 

me te r s   a s  found on the DRS Tape  Catalogs,  leave  the  following  field 

blank: ITIMES. Otherwise,  the  program  will  replace  the  appropriate PHA 

and/or RATES tape  parameters of the  backup  tape. 

(Card '2' must  have  the  following  format when MODE=8 or MODE=9 is specified 

on Card 1). 

2 1 I1 NCAT Number  specifying  the DRS Tape  Catalog 

(must  be a value  from 1 to 4). 

4-11 A8  DTAPBK  Backup tape  number. 

- 



DECK SETUP 

There are no additions to the J C L  for  NODE=6 and hIODE=7. 

Added to the  JCL are the  following JCL  cards  for  the  execution of MODE=8 and 

MODE = 9. 

For  MODE = 8: 

For  MODE = 9: 

/ / G O , F T l l F 0 0 1  DD D S N ~ P I O T A ~ P 0 U N l T ~ ( 2 4 0 0 - 9 0 ~ D E F E R ) ,  ' 

/ /  DISP=(OLD,KEEP),DCB=(RECFM=U,BLKSlZE=554~), 
/ I  VOL=SER=DMYTAP 

_ _  _ _  - .  _ _  



//PDF?S E X E C  L I N K G ~ , ~ E G ~ o N , G ~ = ~ ~ ~ K  
//LINK.SYSLIB OD OSN=K3,ZBRXB.SB001.0PlONEER,DlSP=SHR 
//LINK.SYSLIN DO * 

INCLUDE SYSLIB(DRSMNT) 
E N T R Y   D R S M N T  

//GO,FTOOFOQl D D  DCB=(RUFNO=Il 

Figure 1. Revised  General  Deck  Setup  for  Executing  the  Pioneer F Data 
Reduction  System Catalog Maintenance  Program (DRSMNT) 



The following a r e  the  data  cards for each  additional mode: 

For NODE=G: 

6F 
E 0 0 3 1 1  E00202 

For MODE=7: 

7F 
PHA E00206   E00215   24685999   86389000   165  3 5 6  1 3 0 0  
PHA E00207  E00216  2300F1000  850011000 178 200 2 2 0 0  
RATE ~ 0 0 3 1 3   ~ 0 0 3 2 3  o o o o o n m  8 6 n o o o n o  001 1 0 0  1 5 0 0  
R A T E  E00314   E60324   00000120  8600.00110 3 0 0  3 0 0   1 5 0 0  

For MODE=8 and MODE=9: 

F8 
1 Z 0 1 6 9  - 

. . - - . - . - - 

3F 
1 2 0 1 6 9  



PRINTED  REPORTS 

Additional  printed  reports define the program maintenance  functions for 

RIODE=6; MODE=li; i\IODE=S; and BIODE=9, and  generate  self-explanatory 

messages which l ist  all PHA and RATES tapes  rejected by the program. These 

messages  should  be  investigated  for  possible  errors with the  parameter  cards. 

(Refer  to  Section 6 . 2 . 3 . 3  for a  detailed  description of the  Printed  Reports) 

. 

.- 



VIII. LOGISTICS. 

A. Description. 

The purpose of the  Pioneer EGG Logis t ic  Compress program 

is  t o  compress t h e   L o g i s t i c   d a t a  set on disk  associated  with 

e i t h e r  s a t e l l i t e  as determined by t h e  J C L .  The program  can 

modify  any o r  a l l  entries v i a  da ta   cards  i n  TMMELIST" form. 

Normally, t h i s  program is r u n   t o   d e l e t e   t h e   o l d e s t  exact 

d u p l i c a t e   e n t r i e s   i n   t h e   l o g i s t i c   d a t a s e t   s p e c i f i e d ,   b u t  it 

can be run t o   d e l e t e   s p e c i f i c   a b s o l u t e   f i l e  numbers i f  desired.  
- 

B. J C L  f o r  Logis t ics .  

The program  requires 150 bytes  of main storage  and  approxi- 

mately .5 minutes of CPU t ime  and. l .0   minutes   of  1/0 time tu 

do  any  operation  desired. The DD cards   required by LOGISTIC, 

and the  purpose of  each   da t a   s e t ,   a r e  shown below: 

DD NAME 

FT06F001 

FTlOFOOl 

FTl lFOOl  

FT12F001 

FT13F001 

FT14F001 

FT15F001 

FT16F001 

PURPOSE OF DATA SET 

Processing Messages 

DRS Tape  Catalog  Pointer 

DRS Tape  Catalog 1 

DRS Tape  Catalog 2 

DRS Tape Catalog 3 

DRS Tape Catalog 4 

DRS Logist ic   Catalog 

Temp. Logis t ic  Work 
Catalog 

INPUT/ 
0-UTPUT 

Output 

Input 

Input 

Input 

Input 

Input 

Input 

output  

.DEVICE 
TYPE 

P r i n t e r  

Disk 

Disk 

Disk 

Disk 

Disk 

Disk 

Disk 

CODE 

A 

A 

A 

A 

A 

A 

A 

A 



INPUT/ DEVICE 
DD NAME PURPOSE OF DATA SET OUTPUT TYPE - CODE 

FT17F001 Temp. Logis t ic  Work Output Disk A 
Catalog 

SYSUDUMP ABEND D W S  Output   Pr inter  A 

DATA5 Parameter  cards Input  Card/ B 
Reader 

CODE: A = Always Required. - B = Required  only if normal  compress i s  not  requested.  
See Data Cards. 

C .  Data Cards = 

The data   cards   fol low  the l as t  DD c a r d   i n   t h e  job  setup 

and are read  using  the NAMELIST convention of FORTRAN IV. 

If no da ta   ca rds   a r e   spec i f i ed*   on ly   t hose   en t r i e s   i n  the 

Logis t ics   Catalog which have  exact  duplicate  entries  except 

for a b s o l u t e   f i l e  number (QABSF) w i l l  be analyzed. If dupl ica te  

en t r ies   a re   found,   the  most recent   en t ry  is kept  and a l l  o the r  

e n t r i e s   a r e   d e l e t e d .  If  a pa r t i cu la r   t ype   o f   en t ry  i s  t o  be 

*Under normal  conditions no da ta   cards  are spec i f i ed - - th i s  i s  
a simple  compression  run. 



dele ted ,   op t ions  t o  key on  must  be spec i f ied .  When an opt ion 

is  specif ied,   any  dupl icate   entry f o r  tha t .   par t icu lar   op t ion  

spec i f ied  will be  deleted.  The o p t i o n s   t o   b e  keyed on must 

be s e t   t o   t r u e ,  a l l  op t ions   defau l t  t o  false. The first column 

of each  card must be  blank. The second e~ltamn i n  t h e  first 

card of a group  of   data   cards   associated with the same 

NAMELIST must contain an ampersand (@) immediately  followed 

by  the NAMELIST Name CNTROL. If t h e   d a t a   c a r d  CNTXOL is def ined 

the  first a b s o l u t e   f i l e  number (QABSF) and t h e  number of 

f i l es  (NABSF) must be   spedi f ied .  This second  parameter (NABSF) 

number of f i l es  must not  exceed 20. The following are t h e  

opt ions which may be  keyed on f o r   d e l e t i o n   o f   d u p l i c a t e   e n t r i e s ,  

QSMDY 

QSHMS 

QEMDY 

QEHMS 

QEDRG 

QEDRRG 

QTLREC 

QGDREC 

QUALLW 

QUALHG 

QPRQCP 

QPROCR 

QPROCC 

S t a r t  month/day/year. 

Start   hour/min/sec.  

END month/day/y&ar e 

END hour/min/sec. 

EDR generated.  

EDR re-generated.  

Total   records  read. 

Total  good records  processed. 

Data Qual i ty  Low. 

Data Qual i ty  High. 

PHA generated.  

Rates Generated. 

Commands Processed. 



D. Output. 

The output from the   Logis t ics  Compress programs is  (1) a 

formatted l i s t  of t h e   l o g i s t i c s   d a t a   s e t  from disk  before  the 

requested  operation w a s  performed, (2) t h e   a b s o l u t e   f i l e  numbers 

a requestedoperationwas  asked  to  perform, and (3) the   Logis t ic  

d a t a  set  as it appears after the  requested  operat ion was per- 

f omed . 

E. Abends. 

When a job is tenainated  abnormally  with a user  completion 
- 

code, refer t o  t h e  User Abends sec t ion  o f  t h e  "IBM System/36O 

General 1/0 Package,"  Section FTIO. 



V I .  PIONEER  RATES TAPE LIST PROGRAM USER'S GUIDE. 

A. Descript ion.  

The Pioneer Rates Tape L i s t  Program is des igned   t o  create 

format ted   l i s t ings   o f  a l l  RATES tapes ,  o r  part of a spec i f i ed  

tape.  

The use r  may r eques t   l i s t i ngs   o f  speeiffc contiguous  records 

from a spec i f i ed   t ape   ( r eco rd   op t ion ) ,  o r  of all Rates records 

spanning a given time in te rva l   ( t ime  op t ion) .   Severa l  Rate 

tapes  may be  mounted t o   s a t i s f y  a time opt ion  request .  A s  many 

reques ts  as des i red  may be  processed in a run, with  one  input  
- 

card  required  for   each  request .  Time and  record  opt ion  requests  

may be  mixed.  Request f o r   l i s t i n g s  from  Pioneer-FIG  spacecraft 

may a l s o   b e  mixed. I f   t h e   s p a c e c r a f r  I D  is not   spec i f ied ,   and  

t h i s  is t h e   f i r s t   r e q u e s t   o f  a run ,   t he  assumed I D  is F. After  

t h e   f i r s t   r e q u e s t ,   t h e  I D  of the   p rev ious   reques t  is assumed 

when none is  spec i f ied .  

When t h e  time opt ion  is  used,  and  the start time.is not  

spec i f ied ,   then  a t a p e   l a b e l  must be   spec i f i ed .   L i s t ing  w i l l  

t h e n   b e g i n   w i t h   t h e   f i r s t   r e c o r d   o f   t h i s  tape, and w i l l  continue 

u n t i l   t h e   s p e c i f i e d  end time, which may b e  on t h e  same o r  some 

o t h e r   t a p e .   F a i l u r e   t o   s p e c i f y  a t a p e   l a b e l  when no start time 

i s  spec i f i ed  w i l l  r e s u l t   i n   t h e  l i s t  request   being  ignored.  

Any time opt ion  request   not  specifying an  end time w i l l  cause 

t h e   l i s t i n g   t o  end w i t h   t h e  last r e c o r d   o f   t h e   f i r s t   t a p e  mounted. 



When the   record   op t ion  is  spec i f i ed ,  and  no s t ap t   r eco rd  is 

s p e c i f i e d ,   t h e   l i s t i n g  w i l l  begin with t h e   f i r s t   r e c o r d  of t h e  

t ape .   I f  no s top   record  is s p e c i f i e d ,   t h e   l i s t i n g  w i l l  end 

w i t h   t h e  las t  record on the   t ape .  

Thus, it is p o s s i b l e   t o  list a l l  of a Rate t ape   u s ing   e i the r  

the time or   record  opt ion  merely by s p e c i f y i n g   t h e   t a p e   l a b e l  

in t h e  Time/Record da ta   card .  

B. JGL IFOR RATES. 

The program requ i r e s  150K bytes   of  main s to rage  and .5 

minutes of CPU time and  1.O'minutes of 1/0 t i m e   t o  l i s t  approxi- 

mately 100 records.  

The program  references  the  following  data sets (by DDNAME): 

DATA SET  DESCRIPTION .' . 

FT06F001 Defines   output   data  set f o r   l i s t i n g  of Rate 
tapes.   This is u s u a l l y   d i r e c t e d   t o  a l i n e  
p r i n t e r  (SYSOUT=A) . 

FT08F001 Defines  output  data set  t o   r e c e i v e  program 
messages  and error  messages.   This is normally 
d i r e c t e d   t o  a l i n e   p r i n t e r  (SYSOUT=A) wi th  
following DCB spec i f i ca t ion :  RECFM=VBA, 
LRECL=137,  BLKSIZE=7265. 

FT09F001 

FT20F001 

Defines   input   data  set f o r  Rate tape.  A 9- 
track t a p e   d r i v e  (UNIT=1600) should  be  speei- 
f i ed   w i th   de fe r  mounting. A dummy volume 
ser ia l  number should  be  specified.  User must 
a l so   spec i fy  DISP=SHR, and a dummy parameter 
f o r  DSNAME. 

Defines  Pioneer-F DRS ca ta log   po in te r   da ta  
set .  I f   cataloged,   only DSNAME and DISP 
parameters  must  be  specified.  Otherwise 
UNIT and VOL parameters must a l so   be   spec i f i ed .  



DATA SET  DESCRIPTION 

FT21F001 Define  Pioneer-F DRS Catalogs  1,2,3  and 4 ,  respect- 
FT22F001 ive ly .   I f   ca ta loged ,   on ly  DSNAME and DISP para- 
FT23F001 lceters must be  specified.  Otherwise, UNIT and VOL 
FT24F001. parameters must a l so   be   spec i f i ed . .  

FT30F001 Define  Pioneer-G DRS ca ta log   po in t e r   da t a  set ,  
FT31F001 and  Pioneer-G DRS ca ta log  numbers 1, 2, 3, and 4 ,  
FT32E'OOl respec t ive ly .  If cataloged,  only DSMAME and DISP 
FT33F001 parameters  must  be  specified.  Otherwise, UNIT 
FT34F001, and VOL parameters must a l s o  be spec i f ied .  

! 
FT05F001 Defines   card  input   data  set t o  contain request  

f o r   l i s t i n g   o f  Rate tapes  by time and record  option. 

RATE TAPE LIST JCL: 

C. Data  Cards. 

An example of a data  card follows: 

~ T I Y E  G 7 7 C 1 2 7 0 5 3 0 0 0 7 7 Q i 2 T O ~ 3 0 ~ 0  



INPUT CARD FORMAT (RECORD OPTION): 

Card Columns Descr ipt ion 

1- 6 ivfust contain word RECORD s t a r t i n g  i n  
Column 1. 

7-12 Blank 

13-20 Label of t a p e   t o   b e   r e a d  

21-25 Blank 

26-29 In teger   spec i fy ing  first record of   t ape  t o  
be   l i s t ed   (Defau l t :  I) 

30-37 Blank - 
38-41 In teger   spec i fy ing  last: record t o  b e   l i s t e d  

(Default: l as t  record  on  tape) 

INPUT CARD FORMAT (TIME OPTION): 

Card Columns Descript ion ' . . 
1- 4 Must contain word' TIME s t a r t i n g  in  Column I 

5-8 Blank 

9 Spacecraft  I D  (F o r  G). I f  not s p e c i f i e d  
on f i r s t   r e q u e s t   o f   r u n ,  F i s  assumed. I f  
no t   spec i f i ed  on o the r   t han  first reques t ,  
I D  of previous  request  is assumed, 

10-12 Blank 

13-20 

21-25 

26-27 I 

28-29 

30-31 

Gptional--label  of tape for start of pro- 
c e s s i n g   f o r   t h i s   r e q u e s t ,   o r  label of t a p e  
known to   conta in   reques ted  start time. Must 
b e   s p e c i f i e d   i f  start time is no t   spec i f i ed .  

Blank 

Two-digit  year  for start of processing: 

S t a r t  month 

S tar t   day  



Card Columns 

32-33 

34-35 

36-37 J 

38-39 

40-41  

42-43  i 
44-45 

46-47 

48-49 , 

D. Output 

Descr ipt ion 

S tar t   hour  

S tar t   minute  

Star t   second 

Two-digit year  of last  time t o  b e   l i s t e d :  

End month 

End day 

End hour 

End minute 

End second 

The primary  output  from  the Rates Tape L i s t  Program is  a 

f o r m a t t e d   l i s t i n g  of t h e  Rates Data.by time or  record,   whichever 

w a s  spec i f i ed .  

E. Abends . 
Following is a l i s t  of  program e r r o r  and  information 

messages  with  appropriate   user   responses:  

1. LISTING WAS TO BEGIN WITH RECORD XXXXXX BUT EM) OF 

VOLUME WAS REACHED AT RECORD XXXXXX. 
Cause: The use r  on a record   op t ion   reques t   spec i f ied  

a start record   index   la rger   than   the  number of  records 

on the  tape.  

User Response: Ei ther   decrease   the  start  record   spec i f ied  

o r  make s u r e   t h e   c o r r e c t  tape l a b e l  is spec i f ied .  



. .  . 

IGNORED. 

Cause; A s  s t a t e d .  

User Response: If t h e   t a p e   l a b e l  i s  no t  known, u s e   t h e  

time opt ion   to   ob ta in   des i red   l i s t ing .   Otherwise ,  

spec i fy   the   t ape   l abe l   on   the   record   ap t ion   card .  

3.  *** ERROR MODE COULD NOT BE IDENTIFIED. MODE FIELD 

CONTAINED XXXXXXX. REQUEST IGNORED. 

P Cause:  The f i r s t   c h a r a c t e r s  of a user   reques t   card  

were n e i t h e r  TIME fior RECORD. 

User Response:  Obvious. 

4 .  *** ERROR BEGIN TIME WAS NOT SPECIFIED 'ITIUS UXPLYING 

THE START  OF THE TAPE. BUT 80 LABEL WAS SPECIFIED. 

REQUEST IGNORED. 

Cause: A time op t ion   r eques t   spec i f i ed   ne i the r  start 

t ime   no r   t ape   l abe l .  

User Response; A time opt ion  request  must spec i fy  either 

t h e   t a p e   l a b e l  or start  time. 

5. *** ERROR S/C I D  READ FROM THE CATALOG  POINTER 

DATASET ( X ) ,  DOES NOT MATCH I D  READ DROM CATALOG # X, 

(UNIT XX)--X. RUN TERMIEJATED. 

Cause: A uni t   des igna ted  as def in ing  an "F" DRS 

ca ta log  (FT21-FT24 conta ins  the DSNAME of a "G" DRS 

catalog.  Conversely, a uni t   des igna ted  as "G" (FT3E-FT34) 

con ta ins   t he  DSNAME of  an "F" DRS catalog.  



User Response: FORTRAN u n i t s  2 1  through 24 should de f ine  

only "F" DRS ca ta logs ,  FORTRAN u n i t s  31 through 34 

should  define  only " G I '  DRS ca ta logs .  

6 .  *** ERROR EITHER AN END-OF-FILE OR AN 1/0 ERROR WAS 

DETECTED WHILE READING DRS CATALOG # X ON UNIT XX. RUN 

TERMINATED. 

on  and i n  f a c t  is 3 DRS c a t a l o g ;   i f  so,  t ry   r e submi t t i ng  

run as b e f o r e   s i n c e   t h i s  may be an I n t e m i t t a n t  I / O  e r ro r .  

7. TIME PERIOD  REQUESTED IS NOT ENTIRELY CONTAINED ON 

TAPES  CURRENTLY I N  THE DRS CATALOG. 

Cause: Not an   e r ror .  The user - reques ted   l i s t ing  of 

d a t a  i s  no t   cu r ren t ly  available. 

User Response: N/A. 

8. *** 1/0 ERROR DETECTED ON TAPE XXXXXX AT RECORU XXXXXX. 
PROCESSING  FOR  THIS REQUEST TERMINATED. (Message  from 

FTIO i s  p r in t ed . )  

Cause: A s  s t a t e d .  

User Response: Check FTIO manual f o r   a n   i n t e r p r e t a t i o n  

of   the message.  Try  copying tape   us ing  t h e  u t i l i t y  

VBSCOPY and  rep lace   the   t ape   in   the   ca ta log   wi th  the new 



9. ---- BEGIN TIME NOT FOUND ON GIVEN TAPE. 

Cause: A time option  request  contained  both a t a p e   l a b e l  

and a start  time;  however, t h e   t a p e  ended p r i o r   t o   t h e  

requested start time. 

User Response: If t h e   d e s i r e d  tape must Be l i s t e d ,  

e l imina te   t he  start time from request or change t o   t h e  

record option. If da ta  from t h e  time i n t e r v a l  i s  desired,  

do not   spec i fy  a tape   l abe l   and  let  t h e  program f ind  the 

cor rec t   t ape .  

- 



vIT. PIONEER PHA TAPE LIST PROGRAM USER'S GUIDE. 

fo rma t t ed   l i s t i ngs   o f  a l l  PHA t apes ,  o r  p a r t  of a s p e c i f i e d  

tape.  

me u s e r  may r e q u e s t   l i s t i n g s  of s p e c i f i c  contigwus records 

from a spec i f ied   t ape   ( record   op t ion) ,  or of all PHA, r e c o r d s  

spanning a given t i m e  i n t e rva l   ( t ime   op t ion ) .   Seve ra l  PHA 

rapes  may be mounted t o   s a t i s f y  a time optfm?. request. As many 

r e q u e s t s  as des i r ed  may be  processed in a ma, wkth one inpur 
- 

ca rd   r equ i r ed   fo r   each   r eques t .  Time and record  optian r eques t s  

may be  mixed.  Request f o r   l i s t i n g s   f r o m  PioneeK-P/G s p a c e c r a f t  

may also be  mixed. I f  t he   spacec ra r t -  I D  is not spec i f ied ,   and  

t h i s  is t h e   f i r s t   r e q u e s t  of a run ,   t he  assumed I D  is F. A f t e r  

t h e   f i r s t   r e q u e s t ,   t h e  I D  of the   p rev ious   reques t  is assumed 

when none i s  spec i f i ed .  

When t h e  time op t ion  is used,  and t h e  start time, is no t  

spec i f ied ,   then  a tape  label.  must be   spec i f i ed .   L i s t ing  w i l l  

t h e n   b e g i n   w i t h   t h e   f i r s t   r e c o r d   o f   t h i s   t a p e ,  and w i l l  c o n t h u e  

u n t i l   t h e   s p e c i f i e d  end time, which may be on t h e  same o r  some 

o t h e r   t a p e .   F a i l u r e   t o   s p e c i f y  a t a p e  l a b e l  when na start time 

i s  s p e c i f i e d  w i l l  r e s u l t   i n   t h e  list request   being  ignored.  

Any time opt ion   reques t   no t  specifying an end time w i l l  cause  

t h e   l i s t i n g   t o  end w i t h   t h e  last  record of t h e  first t a p e  mounted. 



When the   record   op t ion  i s  s p e c i f i e d ,  and no s t ap t   r eco rd  is 

s p e c i f i e d ,   t h e   l i s t i n g  w i l l  b e g i n   w i t h   t h e   f i r s t   r e c o r d  of  t h e  

t a p e .   I f  no s top   r eco rd  is s p e c i f i e d ,   t h e   l i s t i n g  w i l l ,  end 

with t h e  last record  on  the  tape.  

Thus, it is p o s s i b l e   t o  l ist  a l l  of a PHA tape   us ing  either . .  . 

t h e   t i m e  o r  record  option  merely by spec i fy ing  the t a p e  label 

in t h e  Time/Record da ta   card .  

B. -FOR RATES. 

The program  requires l50E- bytes   of  main storage  and .S 

-minutes  of CPU time  and l.Q minutes  of I/Q time to P i s t  approxi,- 

mately  100  records.  

The program  references  the  following  data sets (by DDNAME) : 

DATA SET DESCRIPTION 

FTO6FOOl Defines   output   data  set f o r   l i s t i n g  ofPHA . 

tapes .   This  i s  usua l ly   d i r ec t ed  t o  a l i n e  
p r i n t e r  (SYSOUPA) . 

. .  

FT20F001 

FT08F001 ,Def ines   ou tpu t   da t a  set t o  receive program . 
. .  . . .  

. .  1 'messages  and  error  messages. This i s  normally ' - . '  

d i r e c t e d   t o  a l i n e   p r i n t e r  (SYSOUT=A) w i t h  
fol lowing DCB spec i f i ca t ion :  RECEWYBA, 
LRECL=137, BLKSIZE=7265. 

. -  _ -  . .  

FTlOFOOl Defines   input   data  set f o r  PJU tape.  A 9- 
track t a p e   d r i v e  (UNIT=1600) should  be  speci-  
f i e d  w i t h  defer  mounting. A dummy volume 
serial  number should  be  specif ied.  User must 
a l s o  spec i fy  DISP=SHR, and a dummy parameter 
f o r  DSNAME. 

D e f i n e s  Pioneer-F DRS ca ta log   po in t e r   da t a  
set. I f   ca ta loged ,   on ly  DSNAME and DISP 
parameters must be  specif ied.   Otherwise 
UNIT and VOL parameters must also be   spec i f i ed ,  



DATA SET 

FT21F001 
FT22F001 
FT23F001 
FT24F001 

FT30F001 
FT31F001 
FT32F001 
FT33F001 
FT34F001, 

DESCRIPTIOY 

,Define  Pioneer-F DRS Catalogs  1,2,3  and 4 ,  respect-  
i ve ly .  If cataloged,   only DSNAME and DISP para- 
neters must be specif ied.   Otherwise,  UZr'IT and VOL 
parameters must also be  s p e c i f i e d ,  

Define Pioneer-G DRS c a t a l o g   p o i n t e r   d a t a  set, 
and P i o n e e r 4  DRS c a t a l o s  numbers 1, 2, 3, and 4 ,  
r e spec t ive ly .   I f   c a t a loged ,  only DSNAME and DISP 
parameters  must be spec i f i ed .  Otherwise, UNIT 
and VOL parameters must also be s p e c i f i e d .  

FT05F001 Defines  card input data set to contain 'request 
for l i s t i n g  of PHA t apes  by time and record o p t i o ~ .  

PHA TAPE LIST JCL: 

C. Data Cards. 

A n  example of a data card follows: 

TIME G 7701270530Q0770127063000 



C. Data Cards. 

INPUT CARD FORMAT (RECORD OPTION): 

Card Columns Descr ip t ion  
\ 

1-6 Must conta in  word RECORD s t a r t i n g   i n  
Coluinn 1. 

7-12 Blank 

13-20 Label  of tape to be  read 

21-25 Blank 

26-29 I n t e g e r   s p e c i f y i n g   f i r s t   r e c o r d  of t ape  ta 
be l i s t e d   ( D e f a u l t :  I) 

30-37 Blank 

38-41 Intege-z  specifying l a s t  r eco rd   t o  be l i s t e d  
(Default: l as t  record on tape) 

Card Columns Descript ion 

5-8 Blank 
. .  

9 Spacecraf t  I D  (F or G).  If no t   spec i f i ed  . . 
. .  . " . . .  

on f i r s t   r e q u e s t   o f  run, F is assumed. ff - --, ~ 

not   spec i f ied  on o t h e r   t h a n   f i r s t  request, . - 

I D  of previous  request  is assumed. 

Blank 

-. - . . .  .. 

Crptional--label  of  tape for start of  pro- 
c e s s i n g   f o r   t h i s   r e q u e s t ,  OF l abe l   o f  tape 
k n o m  to   con ta in   r eques t ed  start time. Hust 
b e   s p e c i f i e d   i f   s t a r t  time is  not   spec i f fed .  

10-12 

13-20 

21-25 

26-27 

28-29 

30-31 

Blank 

Two-digit  year  for start of processing: 

S t a r t  month 

S t a r t  day 



Card Columns Descr ipt ion 

32-33 

34-35 

S t a r t  hour L 

36-37 , Star t   second 

S t a r t   m i n u t e  

38-39 I Two-digit  year  of last  time t o  be l i s t e d :  

40-41 End month 

42-43 i End day 

44-45 

4 6-4 7 

End hour 

End minute 

48-49 J End second - 

D. Output. 

The primary  output from t h e  PHA Tape L i s t  Program is a 

f o r m a t t e d   l i s t i n g  of the PHA Data by t i m e  o r  record,  whichever 

was spec i f i ed .  
3 

E. Abends. 
, . .. . .  - . . -., . .. .., , . .  

FQllOWirtg i s  a l i s t  of program e r ro r   and  hformation . . .  
. -  ._ . 
. -  

messages  with  appropriate   user   responses:  

1. LISTING WAS TO BEGIN WITH RECORD BUT ENE, OF 

VOLUME WAS REACHED AT RECORD 

Cause: The u s e r  on a record   op t ion   reques t   spec i f ied  

a start record   index   la rger   than   the  number of records  

on the   t ape .  

User Response: Ei ther   decrease   the  start record   spec i f ied  

o r  make s u r e   t h e   c o r r e c t   t a p e  label. is spec i f i ed .  



. .  

2. *** ERROR TAPE NOT SPECIFIED I N  RECORD NODE - REQUEST 
IGNORED. 

Cause: As s t a t ed .  

User Response: If the tape  label .  is not h a m ,  u s e  the 

t ine op t ion   t o   ob ta in   des i r ed  listing. Otherwise, 

s p e c i f y   t h e   t a p e   l a b e l  on t h e  record sptiorn card. 

- 

3. *** ERROR MODE COULD NOT BE Il;b 

CONTAINED XXXIIXXX. REQUEST I G X Q m .  

Cause: The f i r s t   c h a r a c t e r s  of a user request card 

were neither TIME nor  RECORD. - 
User Response:  Obvious. 

4. - *** ERROR BEGIN TIHE WAS NOT SPECIFIED DPLETNG 

THE START OF THE TAPE. BUT NO LABE% W A S  SPECPFPED. 

REQUEST IGNORED. i 

Cause: A tine opt ion   reques t  specif ied neither start  

time nor t ape   l abe l .  . -  , *  

User Response: A time opt ion reques t  must specify either .. 

. . . . . . . . . . - . .  

t h e   t a p e  label or start time. 

5 .  *** ERROR S/C I D  R W  FROM TEE CATALOG POINTER 

DATASET (X) ,  DOES NOT MATCH I D  REAB DROM CATALOG # X, 

(UNIT XX) --X. RUN TERMINATED. 

Cause: A un i t  designated as defining an "F" DRS 

ca ta log  (FT21-FT24 conta ins  the DSNAEfE of a "GI' DRS 

catalog.  Conversely,  a uni t   des igna ted  as "G" (FT31-FT34) 

conta ins  the DSNAME of an "F" DRS catalog. 



User Response: FORTRAN u n i t s  2 1  through 24 should  def ine 

only "F" DRS ca ta logs ,  FORTRA.?? u n i t s  31 through 34 .- 

should  define  only "G" DRS ca ta logs .  

6. *** ERROR EITHER AN END-OF-FILE OR AN I / O  ERROR WAS 

DETECTED WHILE READING DRS CATALOG # X ON UNIT XX. RUN 

TERMINATED. 

Cause: As s t a t e d  

User Response: Check the DD card of the indica ted  unit, 

Make su re  the da ta  set wi th  t h i s  DSNAME has been written 

on and i n  fact  is a D E  c a t a l o g ;   i f  so,  t r y   r e s u b d t t h g  

run as be fo re  since th i s  may be an intermittant I/Q error. 
- 

7. ~ TIME PERIOD  REQUESTED I S  NOT ENTIRELY CONTAINED ON 

TAPES CURRENTLY I N  THE DRS CATALOG. 

Cause: ~ o t  an error. The  Gser-requested l i s t i n g   o f  

d a t a  is no t   cu r ren t ly   ava i l ab le .  . . .  . .. 

User Response: N/A. . .  . ,  
. ,  ... . 

8.  *** 1/0 ERROR DETECTED ON TAPE XXXXXX AT RECORD XXXXXX. .,. .. . .. . - . ,. -: . - . .. 

PROCESSING FOR THIS REQUEST TERMINATED. (Message from 

FTIO is  printed.) 

Cause: A s  s t a t e d .  

User Response: Check FTIO manual f o r  an   i n t e rp re t a t ion  

of the  message.  Try  copying tape u s i n g   t h e   u t i l i t y  

VBSCOPY and r e p l a c e   t h e  tape i n  the   ca t a log   w i th  the new 



9 .  ---- BEGIN TIME NOT FOUND ON GIVm TAPE. 

Cause: A time opt ion  request   contained  both a tape label 

and a start time; however, the tape ended p r i o r   t o  the 

requested start time. 

- '- 

User Response: I f   t h e   d e s i r e d  tape must be l i s t e d ,  

eliminate the start t ime  from  request or-change t o   t h e  

record  opt ion.  If data  from the time interval is desired, 

do not   spec i fy  a t ape  label  and l e t  t h e  program f i n d  9he 

correct tape.  



IX. VBSCOPY . 

A. Description. 

The purpose of the  Pioneer FEG VBSCOPY program is  t o   c r e a t e  

backup  tapes of  the  Rates  and PHA tape  data   base.  I t  i s  a l s o  

u s e d   t o   c o r r e c t   t h e  PHA and  Rate  tapes  with 1/0 Errors ,  Wrong 

Length  Records, and Data Checks. The program basical ly   keeps 

t h e   l o g i c a l   i n t e g r i t y   o f  VBS Records. 

B. J C L  f o r  VBSCOPY. 

The program VBSCOPY is  i n  executable  load module form on SYS2 
- 

LOADLIB named SEHGDVBS. The program requ i r e s  .5 minutes of 

CPU time and 2 .  minutes of 1/0 for a fu l l   2200-f t .   t ape .  This  

program may be  used f o r  both PHA and Rates   t apes   wi th   s l igh t  

changes t o  t h e  J C L .  The changes  are  data set  name, LRECL and 

BLKSIZE. The DD cards   required by VBSCOPY are shown below  and 

the  purpose of each  data   set  i s  defined. 

INPUT/ DEVICE 
DD NAME PURPOSE OF DATA SET OUTPUT TYPE CODE 

II_ 

STEPLIB User  Program  Input  Disk A 

SYSPRINT Formatted  Lis t ing  output   Pr inter  A 

ORIGINAL PHA o r  RATE Tape  Input Tape A 

COPY Corrected PHA o r  Rate  output Tape A 
Tape 

SY  SUDUMP ABEND LISTING ou tpu t   P r in t e r  A 

CODE: A = Always required - 



c. 

the  

// 

D. 

Data Cards e 

Only  one card 

procedure and 

i s  used for t h i s  program. I t  merely  envokes 

def ines  t h e  input  and  output  tape: 

. .- 

The output from this program is  a corrected o r  backup PHA 

o r  RATES t ape  and a l i s t i n g .  The l i s t i n g   h a s   t h e  number of 

blocks  read,  copied, not copied and why. 



E .  Abends. 

This program  does  not  abend  except  due t o  3ad  Output  tapes 

o r  tape   d r ives .  If a bad output   tape i s  encountered, have the 

t ape   L ib ra r i an   i n   t he   Bu i ld ing  1 Computer F a c i l i t y  clean it and 

r e run   t he  job .  If t h e   d r i v e  i s  bad,  resubmit the  job,  specifying 

a d i f f e ren t   d r ive .  



INTRODUCTION 

The Flux Data  Base  Generator  (FLXDBG)  program  creates a time  ordered 

sequence of summaries of PHA and  RATES  data. The primary  inputs  to  the 

program are the  Rates and PHA tapes  generated by thePion8er  Data  Reduction 

Program. 

A directory of the  flux  summary  tapes is maintained  in  the flux sumqary  

catalog.  The  catalog  can  store  information  for up to  four  different  spacecraft. 

with four  flux  datasets allowed for  each  spacecraft.  The  catalog  resides on disk. 

Associated  with  each  flux  dataset i g  a utility  dataset  containing  the  amount of 

t ime  for which data is missing for each  interval in all or  some  part  of the  flux 

dataset.  This  utility  dataset  resides on tape, but is copied  to  temporary DASD 

by FLXDBG. 

Each  summary  interval in the  dataset  can  be  uniquely  referenced by an 

absolute  index  number.  For  this  purpose,  interval  number one is defined as 

starting  at  Time  Zero o r  Jan 1, 1972; and  interval K s ta r t s  at Time  (Interval 

(K-1) ) + Summary  Interval  period  for K integer) 1. 
. .  

The  flux  data  base  generator  has  two  primary  modes of operation, In the 

normal  or  update  mode,  the  program  adds new summaries  contiguously, s tar t -  

ing with the  first  interval following the  last  one  currently.in  the  dataset. 

? 

In the  replace/insert  mode,  summary  intervals already in the  dataset are 

replaced  to  reflect  arrival of data not previously  available. 
, *  

" 
P I .  

., I 

Note: P r io r  to the  first run of FLXDBG fo r  a given  flux  dataset,  space &I the ' 

flux catalog for the  dataset  must  be  allocated.  This is done via  the 

catdog maintenance program, (See uBer'8 guide for this  program. ) 



USE OF FLXDBG 

i :  

TO use  the  flux  data  base  generator in update  mode,  the  user  need  specify 

only  the flux dataset  to  be  updated. * . !  

To use  the  replace/insert  option,  the  dataset  definition  is followed by one 

- or  more  replacement  interval  definitions.  The  program  may  proceed with an 

update  operation  after all replace  intervals are processed, o r  the user  may 

request  program  termination after insert/replace  operation is complete. 

All input is by the  namelist  convention of FORTRAN. There are two 

different  Namelist  Inputs.  The  FLUX  Namelist is a required  input  to  define 

the Flux  dataset  to  be  processed.  The INSERT Namelist is optional  and is 

used  to  specify  intervals  to be replaced. 

FLUX CARD 

For  the  FLUX  Namelist  Card,  the  character  string  &FLUX  should be 

placed  starting in column 2. Each of the  following  must  be  specified ( i n  any 

order),  separated by commas. I 

SATID = Spacecraft I. D; up  to  twelve  characters. 

ISINT = Summary  interval  period in seconds. 

ASOURC = Source of Data;  up  to  four  characters. 

QTRENT = T Trend  check f l a g  for rates data. 
F 

I *  

* I  

QCALIB = F Calibrate  mode  flag  for PHA data. ' a 

T 

Following the  last  parameter  above and an optional  comma,  the  character 

string &END should be placed. (Note: only one  flux  dataset may be specified 

in each job. ) 
? '  

P 



* -* I 

INSERT C U D  

The  character  string &INSERT should be placed  starting in column 2. 
: t  

Parameters  on this  card are: 

NFAFN = Absolute  index of first   summary inteil-val to  be  replaced. 

NLAFN = Absolute  index of last  summary  interval  to  be  replaced. 

QNOUPD = F (DEFAULT = F) 

T If QNOUPD = T is specified, no further  cards  are  read; 
and the  program  terminates. If this is not  done,  the 
program  will  proceed  with an update  operation  after  the 
last insert/replace  operation is complete. 

Following the  last  parameter  above,  the  character string &END should be 

placed. 

DATASETS REFERENCED 

The  following is a list oT external  datasets  referenced by FLXDBG: 

FT 06 FOO 1 SYSOUT = A Program error and  processing  messages. 

FI'07FOOP  SYSOUT = A Printed  summary of PHA events  processed 
each  interval. 

lOFO0l  PHA  tape  input  dataset;  should  specify a %track  drive and 
deferred  mounting. 

FT llFOOl Rates  tape  input  dataset; a 7-track  drive  with  deferred 
mounting  should  be  specified. 

FT18FOOl 

FT19F001 

FT20F001 

FT22F001 
FT23F001 

FI'30F001 

New (output)  flux  tape; a 9-track  drive  withdeferred 
mounting  should be  requested. DISP = (NEW, KEEP), 
should  be  specified  along  with  the  following ,PCB: ' ,, ' 

RECFM=VB, LRECk32008, BLKSIZE=32012 ' 

Old (input) flux tape. DISP = OLD, or  SHR should  be 
specified. 

DRS Catalog  Pointer  Dataset  (Normally  resides on DASD. ) 

The  four DRS catalogs.  They are normally  cataloged  and 
reside on DASD. DISP=SHR should  be  specified. Lf not 
cataloged,  unit  and  vol.  parameters  must also be  specified. 

Defines Flux summary catalog.  DISPSHR  should  be  specified. 
If not cataloged,  the VOL and UNIT' parameters  should also be 
specified. 



.. * 

PROGRAM ERROR MESSAGES 

~, 

The  following is a list of program  error  messages  that  may  require  some 

action by the  user  to  correct  the  indicated  error.  These  messages  are  written 

on logical  unit 6 and  may  appear  singly o r  with  other  error  messages. 
tJ 

1) ERROR - S/C ID ON POINTEE WAS X WHILE THAT ON THE CATALOG 
c 

WAS Y 

Explanation:  The  error  occured  reading  the DRS catalog.  The  spacecraft ID 

of  the DRS catalog does not match  that of the D M  catalog  pointer. 

User Response: Be sure  the  datasets  defined by FT20F001 through FT24F001 

specify  datasets  whose  spacecraft ID is the same as the  Flux  dataset  specified 

on input. 

2) I/O ERROR READING  DRS  CATALOG 

(F"rI0 ERROR MESSAGE) 

User Response:  Check FTIO manual; rerun program. If error   recurs ,   check 

with  programmer. 

3) WARNING - PROGRAM  ENDING - NO TAPES IN BLANK TAPE QUE 

,User Response: Run program  again after adding  blank  tapes via catalog 

maintenance  program. (Note: Check  with  programmer first. ) 

4 )  1/0 ERROR READING BLANK TAPE ARRAY 

(FTIO ERROR MESSAGE) 

User Response:  Check  FTIO  manual;  rerun  program  and see p r o g r q e r  'if 

error  occurs  again.  
' ,  

5) UNEXPECTED END OF  FILE - COPYING OLD TAPE 

Explanation:  While  copying  the  old  flux  tape  to  the  new  one, an end of file 

w a ~  reached  when  more  data  was  expected. 

User Response: Show dump  to a programmer. 

t 

6 )  1/0 ERROR COPYING OLD  TAPE 

(FTIO ERROR MESSAGE) 

User Response: See FTIO manual. If e r ror   recurs ,  show to programmer. 



* - ' .  , 
Pi 

, .  * .# . , 
1 

7 )  INSERT  OPERATION  REQUESTED BUT THE INTERVAL NUMBERS 
INPUT ARE  MEANINGLESS 

NFAF'N = xxxxxx NLAFN..xxxxxx 

User 

8) 

I 

Response:  Correct  interval  numbers on insert  card. 
, t i  3 

ERROR READING CATALOG RECORD NUMBER XX 
DREAD 1/0 ERROR  MESSAGE FOLLOWS: 
(DAIO  ERROR  MESSAGE) 

Explanation:  The error  occurred  reading  the  flux  tape  arrays of the  flux 

catalog. 

User Response:  Check DAIO manual  and  rerun  program. 

9) PROGRAM TERMINATION - LAST AFN ON LAST TAPE IN USED TAPE 
ARRAY WAS XEGOCX 
BUT LAST AFN INDICATED ON  CATALOG WAS XXXXXX 

User Response: Show printout  to  programmer,  or  restore  catalog  to  previous 

version  from  backup tape.. 

PRQGRAM TERMIPUATION BECAUSE PROGRAM DOES NOT HAVE ENOUGH , 

TIME TO MOUNT THE  INPUT AND OUTPUT TAPES 

Response: Increase 1/0 Time  estimate,  and  rerun job. 

ERROR - ATTEMPT  TO INSERT STARTING AT INTERVAL # XXMMX. 
TAPE CONTAINING THIS  INTERVAL NOT FOTJND - PROGRAM TERMINATING 

'/ 1 

Response:  Make  corrections to insert  card, so that  requested  insert  interval 
-a 

is a valid  interval  for  this  dataset. 
I *  

* 
8 ,  > 

* *  

12) UNEXPECTED END OF TAPE smpmc RECORDS ON INPUT TAPE, -I 

Explanation:  The error  occurred after an insert/replace  operation  while  skipping 

records of the old  flux  tape  corresponding  to  those  replaced. An end of file was 
reached  where  more  records  should  have been. 

t 

User Response: Consult with programmer. 



23) 1/0 ERROR SKIPPING RECORDS ON INPUT TAPE 

(FTIO ERROR  MESSAGE) 
f 

User Response:  Increase 1/0 time  estimate,  and  rerun job. 

16) I/O ERROR ATTEMPTING  TO  READ  RECORD Xx OF TEMPORARY 
UTILITY DATASET 

(DM0 ERROR  MESSAGE) 

User Response:  Rerun job. 

17) AN ATTEMPT  TO MOUNT A PHA TAPE INDICATES THERE IS NOT 
ENOUGH TIME TO - PROGRAM TERMINATING 

User Response:  Rerun  program. 

18) I/O ERROR  READING PHA TAPE MESSAGE  FOLLOWS: 

(FTIO ERROR MESSAGE) 

User Response:  Rerun  program. If error  recurs,   consult   with  programmer.  

19) I/Q ERROR DETECTED WHILE  HEADING RECORD mXXX OF RATES 
TAPE XxXMlx  MESSAGE FOLLOWS 

(FTIO ERROR MESSAGE) 

20) NO MORE TIME  DETECTED PRIOR TO MOUNT O F  NEXT RATE!S TAPE - 
RUN TERMINATING 

21) ERROR READING FIRST INSERT RECORD  FROM  OLD TAPE FOR HLSID 

(FTIO ERROR MESSAGE) 

Cause: An 1/0 e r r o r  or end offile occurred  while reading the  rate  summary 

record of the  old flux tape (for last sectored  sequence ID) corresponding  to  the 

first  insert  interval. 

Tser Response: Show dump to programmer. 

22) ERROR - 1/0 ERHOR  READING CATAmG PROGRAM  TERMINATING - 
ESSAGE FOLLOWS: 

(FTIO ERROR MESSAGE) 



.~ 
..I 

-a < 

Cause:  The error  occurred  reading  the flux  catalog. 

User Response:  Rerun  program. If error   occurs  again, consult  with  programmer. 

23) TAPE IS FREE AT  END O F  THIS JOB 

If tho job ends normally, all tapes  listed with this  message  are  free and should 

be added back to the blank tape  que using the catalog  maintenance  program. 

3 

! 

\ 



To mairntain t h e  flux data base, -there is a u l t i l i t y  program 
which a f f o o ~ s  the user to initialize t h e  c a t a l o g ,  list: the 
cataloq,  i n i t . i a l i z e  a data  set for  a s a t e l l i t e ,  a d d  blank 
tapes t o  t h e  queue ,  and list r a t e s  t a b l e s -  

The f l u x  ca ta loq  can s tore  four d i f f e r e n a  t y p e s  of space- 
craft information, Fox each spacecraft,  four d i f f e r e n t  data 
sets can be aa inta iaed ,  Each spacecrafr will have a d i t f e r -  

e n t  queue of blank t a p e s ,  but  each data set can have a dif- 
ferent record of u s e d  tape q u e u e  informahion, E.ach data set 
is referenced by a 4-character  (alphanuaeric) uniqne name. 
The input for t h i s  proqram is throuqh a naraelist, CATLOG, 
w h i c h  should be started .in coluran  2, The o u t p u t  l i s t i n q  

shows the status of t h e  catalog. Each of the fodlowing m u s t  
be spec i f i ed  a s  t h e y  appear {in any ordes) se p r a t e d  b y  c o w  

Spacecraft T D  u p  to 12 characters .  [Cowplex) 

Summary i n t e r v a l  i n  seconds- Integer,  
PHA data  s e t  name 4AIpha) 
BO& n e e d e d  to list - add bl.an&s, 
Bates data sez lAlpha) 
Bot needed t o  list - add b l a n k s ,  
4-character Alphanumeric, 
Logical var iab le  trend check f l a g  €or  R a t e s  data. 
T or F D e f a u l t s   t o  ‘I 

Loqical var iab le  c a l i b r a t e  Bode f l a g  fo r  PHA data- 
.T or fp Defaults to f 
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 here this is specified, all the namefis-t 
parmeters  s h o u l d  be p ~ e s e n t ,  otherwise t h e  

prograe! t akes  an altesPate exit a n d  writes o u t  a n  
a p p s o p r i a t e  ntessaqe, (except t h a t  D t a p e s  may add 
b l a a k s  or may not )  - If PUMCT= i s  n o t  s p e c i f i e d ,  
i t  a b e n d s  and writes out a message- 

= * L I S T S  s i l l .  lis-t. the entire c a t a l o g  for a 
s p e c i f i e d  SATELLITE, In this case, it o n l y  n e e d s  
S A T I D =  aad FuMCT=SLfST*.,  If oae wants to .list 
o n l y  one of two data  se-ts, a_L1 the attributes of 
a s p e c i f i e d  spacecrafz:  should be g i v e n  i n  twu 
n a m d i s t  entries, 

= * A D D B a  a d d s  the blank aapes  to a given s p a c e c r a f t  
and lists t h e  c a t a l o g  if the a d t r i b u t e s  of t h e  

data sets are s p e c i f i e d ,  -fdp t~ 20 b l a n k s  can be 

added a t  one time, 
B * B  DTAPES= Labels of the blank  t a p e s  up to 20, Each are 

s e p a r a t e d  by commas and enclosed in apostrophies.  

These tape l a b e l s  s h o u l d  n o t  be in t h e  catalog 
a l r e a d y ,  either used oz b l a n k ;  ehe prograHt d o e s  
n o t  make a check or compare vikh t h e  b l a n k  or 
used labels. 

M W  moaifications:  
NdO;l’E: If Dtapes uumbers are t h e  same at; f o r  a good flux 

t a p e  i n  t h e  cataloq,  t h e 9  will. n o t  get added  to t h e  

+ c a t a l o g ;  FLXaBT writes out a message for that eape 
number, 

FUNCT BATE’ lids a l l  t h e  3 a t e s  in the ca ta log  for 
t h a t  s p a c e e x a f t ,  

= 3 D f f i T 8  de l e te s  the g i v e n  source f o r  a g i v e n  
s a t e l l i t e ,  
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Column 

1 

2 

s 
BlaA 

3 - 3 4  (EBCDIC) Satellite ID (left justified) 

15 

20 

2 1  

22 

* - 2 7  

28 

29 - 3Q 
31 

c i  
32 - 33 
34 

35..- 36 

37 - 40 
41 - 44 
45 

46 - 48 

49  - 50 

' 5 1  '\, 
52 \ 

\ 
53 

z2- 

2 2 w  
Not used 

14 

trend-check  attribute of dataset 

Cal mode attribute of dataset 

Number of minutes 

N m b e s  of seconds 

rnaarhzlm number of pointdframe 
for 4060 plots (defaults  to 125) 

-f process PHA data (defaults to a TRUE, } 

< process U T E S  data (defaults to .FA=: 

' f process data for histograms 
(defaults - False) . 

Not  used 



t- . Column 

56 

57 

58 

59 - 60 

L1 

El 

L1 

Not  ,used 

Description 

61 LI ~ create bg-log spectram  plots . 
1": (default - T) - 

(default - F) - , 

( $H /\ <;J\&lL o-i,c.s 

El 62 ereate semiLlog spectrum  plots 

63. E1 create spectrum lis -7- 
Note  that flags in columns 56 - 58 and 6 1  - 63 are global  specificatio 

of these flags are set to false, request  for  corresponding option on the follbwirng 

data  cards will not be honored. If, OB the other hand, a flag is set to e TRUE:, 

h a * /  

C' the  request for the option - (explicit or implied) will be honored. 

\ 

'\ 
\ 
\ 

. .  . .  . .  

.. 



Include  Card: 

Column 

1 

2 

11 - 112 
13 

14 - 15 
16 

17 - 18 
19 

20 - 23. 
22 

23 - 24 
25 

26 - 27 
28 

29 - 30 
31 

32 - 33 
34 

35 - 36 
37 

year 

month 

year 

month 1 
38 - 39 hour I 
40 

41 - 42 minute 

. .  

. .  

etast-time of period to be 
included 

I 

L 
# ,  

end-time of period to be 
included 

The time period to be  excluded must lie entirely within  the time span defined by 

the current include card. If this condition is not met, the program will signal an 

error condition. - 



t ,  Mode Card: 

(Card 1) 

Column 

1 

2 

' 3 - 6  

11 - 20 
21 

22 

23 

24 - 3 5  _ _  

36 - 44 
45 - 53 

63 - 71 
72 

73 -,80 

M 

B l d  

Mode D (left  justified) EBCDIC 

IBIaBk: 

Two-character  generation ID -77 

9 

.I 
B l d  

Log-log s p e c t m  plots  desired flag 

Semi-log spectrum  plots  desired flag 

Spectrum list desired f l a g  

Not used 

wer  limit ol ordinate (9 
Upper limit of ordinate - ypa 
Loaver limit of abcissa (log-log plots) 

Upper limit of abciasa .(log-log plots) 

Blmk., if semi-log spectrum plots- 
are not required 
Non-blank character if semi-log 
spectrum plots are required 

Not used 

M, N, blank 

Y9 N, blank 

Y, N, blank 

k 

. d e 4 9  3 -11 lower limit of ordinate (semi-log) (E9.0) - /&a3 Upper limit of ordinate (semi-log) (E9.0) 106 

Lower limit of abcissa (semi-log) (Ege 8 )  

Upper limit of abcissaa (semi-log) ( E % O )  24,Q 

Q '-. 
4.. 

df?J . 



List of  Mode ID’S .J 

HS2 AB-$I[ events 

HS3 ABCI 

Note: E(nour1edge of precise ranges of energy in various modes is not essentid. 

The approximate  ‘range for Pioneer-10 and -a% are as follows: 

\ 
\ 



Bin Cards 

One bin card is required for each bin for which data is to be obtained fmm 

PHA data. 

One, o r  two&ards are required  for  each bin for  which flux 5 to be obtained 

from U T E S  data. Two cards are required ody when flux has to be > displayed 

and the  catalog  entry  correspondiq ts the bixA needs to be modified. 

PHA Bin (one card only): 

.Column 

1 I3 

2 ' Blank 

.r .'. 

3 - la 
12 - 2 0  

Threshold (F9,Q) 

Ceiling (F9,Q) 
. .  

21-25 - ~ Not used 

26 Linear time  history plot flag 

c 
P - if a new frame for linear time 

history  plot is tu begin with this bin 

b - if  this bin is to be displayed ow the 
current  frame - frame becomes 
current when character Y is encountered 
in this duma 

N - if this bin i s  not to be displayed ora linear .. 
time  history plot 

. <  

28 Timehistory listing - 
"- .. 

(shilar __-,- to linear- - theh&toagr  . .._,,_..lll_. -. -~. f l a g )  .., ... -- - 
29 ' if AA histogram for this bin is required 

2 - if ABhistograan for this bin is required 

if both AA and AB histograms  required 

30 AA histogram  compressian (Il) 

31 . '  AI3 histogram  compression GI) 
32 - 35 (- Not used 



Column 

36 - 44 

45 - 53 
54 * 62 

63 - 71 
72 

73 - 80 

RATE Bin: 
(Card 1) 

Column 

1 

2 

3 - 9  

10 

11 B, 

12 - 98 

19 

20 

21 - 25 
26r. 

BlaJIk 

Code for  operation to be performed 
b - flux computation 
+ -’sum of sates, or rates modified by specified factors 
.- - difference of rates, or mtes modified by specified 

/’ - ratio of rates 
factors.. . . . . .  

. - . .  

- rate (possibly divided by a facbr) 

Rate mneaunoaic for secon * i f a y  ‘ f  

Blank 
Not used 

Linear  time/history plat €lag 
Y *- if a new_.frame, for  linear  timgbistory plot is_ * 

to begin with this bin ’ 
b - if this bin is to be  displayed on the cursent frame 

(frame becomes current when ‘sb i s  encoutered in 
this column) 

history  plat 
63 - if this bin is not to be displayed on Xinear time/ 

c . 



Column 

27 Semi-log time/history  plot f lq  ' 
(similar  to  linear  time/history flag) 

28 Time/history  listing 
. (similar  to  linear  time/history flag). ../ 

1 - flux for this bin is to  be displayed 
b - coiants/sec for the first rate is to * ' 

_-_-.--x 

\. r3Fwfl 
. 

be  displayed 

Not used . . -  

$-qt --=---+9 S&nE w !!?HA . 
(Card 2) 

Column 

', 
\ 

\ 

. .  
: i  
c 



1. STRUCTURE OF SATELLITE CARD 

Column 

1 

2. 

3 -14 

15 

S 

Blank 

(EBCDIC) 
Blank 

I 

Satellite ID (left  justified) 

Source of data (left justified) 

trend-check  attribute of dataset 

16 - 19 
20 

21 

(EBCDIC) ~ 

Blank 

L1 
Gal mode attribute of  dataset 22 L1 

I3 * -27  Number of days in  averaging  interval 

28 

Number of hours in averaging interval 29 - 30 
31 

32 - 33 
34 

35 - 36 
37 - 40 
41 - 44 

Number of minutes 

Number of seconds . 
Not used 

I4 maximum error Code allowed 
(defaults to 0) 

45 

46 - 48 

’ Not used 

x3 maximum number of pointdframe 
for 4060 plots ‘(defaults to 125) 

49 - 50 Not used 

process PHA. data (defaults to . TRUE4 

process RATES data (defaults to FA1 

~ process data for histograms 
(defaults - False) , 

51 ‘, Ll 
52 

\ 

\ 
\ 

L1 
53 L1 

* 

54 - 55 Not used 
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.., Column 

56 L1 

57 L1 

58 

59 - 60 

61 

L1 

Not used 

L1 

- .-. ., -- 

Description 

create semi-log time/history 
plots ( default - T) - ~ 

create linear  timel/history 
plots (default F F) . - 
create timehistory listings' 
(default T T) a 

create Log-log spectrum  plots . , 

(default A T) - 
create semi;log spectrum  plots * '  

(default - F) 
create spectrum Lists (default % 7 

62 L1 

63 L1 

Note that flags in columns 56 - 58 and 61 - 63 are gI.obal specifications. If any 

of these flags are set to false, request  for  corresponding option on the following 

data  cards  will not be honored. If, on the other hand, a flag is set to TRUE.. I 

the  request  for  the option - (explicit or implied) will be honored, 

. .  

\ 

\ 



Include Card: 

COlUKlA 

1 S 

2 - I  

11 - 12 twodigit year 

13 

14 - 35 
16 

17 - 18 
19 

20 - 21 
22 

23 - 24 
25 

26 - 2 7  

28 

29 - 30 
31 

32 - 33 
34 

35 - 36 
37 

38 - 39 
40 

41 - 42 
43 

44 - 45 
'\ 

month 

day 

hour 

minute 

second 

year 

month 

day 

hour 

minute 

second 

I 

. .  

start-time of period e0 be - included 

. 
end-time of period to be 

included 

Exclude Card: Identifies time  periods from which data is to be excluded. 

Character E in Column 2. 

The time  period to be excluded must  lie  entirely within the time span defined by 

the current include card. If this condition is not met, the pmgrm will signal a* 

error condition. - 



.,, 
Mode Card: 

. "6 

(Card 1) 

Column 

1 M 
2 Blank 

! 

8 

3 - 6  Mode ID (left justified) EBCDIC 

7-8 ' Blank 

9 - 1Q ~. Two-character  generation ID 77 
I1 - 20 
21 

22 

23 

24 - 35 

B l d  

Log-log spectrum  plots  desired f l a g  Y,N, blank 

Semi-log spectrum  plots  desired flag Y, N, blank 

Spectrum ldst desired flag Y, N, blank 

Not used 
' I -  

36 -44 ". limit sf ordinate ($ -(? )a6f3 (EQ, 0)  1 0 - 1  b) 

54 = 62 haver limit of abcissa (log-log plots) (E9.0) 1 4- 

63 - 71 Upper limit of abcissa (log-log plots) (E9.0) 100Qo - 

45 - 53 Upper limit of ordinate&-[U' t&) (E9.Q) lo6 
\>. 

9 
- 

72 Blank, if semi-log spectrum plots. 
are not required 
Non-blank character if semi-log 
spectrum  plots are required . 

I 

73 - 80 Not used 

(Card 2) - must  be  present if Column 72 of the previous card cont&ins a nos-blank 

character 

W 3-11 limit of ordinate (semi-log) (E9.0) 

Upper limit of ordinate (semi-log) (~9.0) 106 

hwer limit of abcissa (semi-log) (E9.0) 0 -. 

Upper limit of abcissa (semi-log) (E9.0) 24,O 
4. 

4 r - *  



r;: List of Mode ID'S J 

le.". 

HS2 AB-\CI events 

HS3 ABCI 
HPFB CIII CI+CII B A events 

HPF A B C z + Q L c m  
? 

. .  

Note: Knowledge of precise ranges of energy in various modes is not essentid. 

The approximate range for Pioneer-10 and -a1 are as follows: 

I s2  3.2 5.2 HPF 57 - 110 

I s 3  5.2 - 22.0 ' MPB 57 - 118 
. .  

HS2 22.0 - 31.0 HPFB > 110 
HS3 31.0 '- 57.0 

\ 
\ 
\ 



f-' 
Bin Cards 

One bin card is required for each bin for  which data is to be obtained from 
i 
i -  

t 

PHA data. 

One, o r   t w o b a r d s  are required  for  each bin for which flux is to be obtained 

from RATES data. Two cards are required only when flux  has to be I displayed 

and the  catalog  entry  corresponding to the big  needs to be modified. 

PHA Bin (one card only): 

Column 

1 B. 
2 . Blank 

3 - 1s 
12 - 2 0  

Threshold (F9,O) - 
Ceiling (F9,0) - 

21 - 25 Not used 

26 Linear time history plot flag 
Y - if a new frame far linear time 

history plot is to begin with this bin 

b = if  this bin is to be displayed om the 
current  frame - frame becomes 
current when character Y is encountered 
in this column 

N - if this bin is not to be displayed an h e a r  
time  history plot 

27 

28 

Semi-log t imehistory plot flag 
(similar  to  linear t a d h i s t o r y  f l q )  

Timehistory  listing 
(similar  to  linear  timehistory f lag)  

29 1 - if AA histogram for this  bin is required 

2 - if AB histogram  for  this  bin is required 

3 - if both AA and AB histograms  required 

30 AA histogram  compression (11) 

31 AB histogram  compression (11) 

32 - 35 Not used 



I '  

Column 

36 - 44 
45 - 53 
54 * 62 

63 - 71 
72 

73 - 80 

RATE Bin: 

(Card 1) 

Column 

1 

2 

3 - 9  

10 

i 11 

12 - 18 
19 

20 

21 - 25 

26'.. 

( Ordinate  lower limit  for semi-log time  history plot fiS.0) 

\Ordinate  upper limit  for semi-log time  history plot (E9.0) 

(Ordinate lower limit for linear time history plot @9.* 0) 

b r d i n a t e  upper &it for 1Fear time history plot- @9. 0 )  

Blank P 

Not used (may be used for sequence number) 

B 
R! 

Rate mnemonic  for  f irdonly rate (A8) 

Blank 
Code for operation to be performed 
b - flux computation 
+ -'sum of rates, or rates modified by specified factors - - diffFrence of rates, or mtes modified by ,specified 

/ - ratio of rates 

Rate mnemonic  for 
(required if code i s  3- o r  -X/ 

factors 

- rate '(possibly  divided by a factor) 
. .  

Blank, 

Not used 

Linear  time/history plot flag 
Y - if a new frame  for  linear  time/history plot is - 

to begin with this bin 
b - if this bin is to  be displayed on the current frame 

(frame becomes current when Y is encountered in 
#is column) 

history plot 
N - if this bin is not to be displayed on linear time/ 



' k e *  

27 Semi-log time/history  plot flq 
(similar to linear  time/history flag) 

28 Time/history  listing 
(similar to linear  time/history flag) ./ 

b - countdsec  for the first rate is to ' ' 

\. r35\-;-NfJ) 1 - flux .-_--.--I_ for  this bin is to ____ be displayed 

be displayed 

Not used 

9p y -- SME w /?wJ & 4 *  
(Card 2) 

Column 

1 - 2  Bl& 
I " 

3 - 1% Threshold of first,/ o r  only rat- b 

12 - 20 Threshold of second rate; in case of flux p q \  

flux ,... - 

-&&e by which f i rs t   or  only sate i s  to be f, -* 
divided, . - . d . A  

single  rate, ceiling energyffactor by 9, - 
e\. t<CJ." p' 

L s w h i c h  second rate is to be divided 
4 

2 1  - 29 Geometry factor flux . Sl' 

30 - 37 I\ 
Particle  identifier f C * r  ,/ 

These values need only be specified in case the values are not currintly  availabie * 

in the table maintahed in the catalog. 
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SUB-COM 
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S U B - - C O M  
INDEX RATE I.D. 
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INDEX 
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PIONEER MATRIX PROGRAM 

5 
s & , + o . c / a ;  C ~ T L C / C ~ ~ U I A T U $  
To  Pioneer MATRIX Progra , JCL  may  be  referenced  f rom 

X.X. This is not a procedure; no  options are required, and 

only  data  cards  need  be  changed. 

Normally,  three  data  cards are needed  for  the MATRIX Program.  Their  

s t ructure  is as follows: 

1. Satellite  Card:  Specifies satellite and  averaging  interval. 

Column 

1 

Description 

S for satellite ca rd  

3-11 Satellite ID (Pioneer-#) 

16-19  Data Base  Source 

25-27 Number of days  in  averaging  interval 

29-30 Number of hours  in  averaging  interval 

32-33 Number of minutes  in  averaging  interval 

35-36 Number of seconds  in  averaging  interval 

2. Include  Card:  Specifies start and s top  t ime of APLOT. You may use as 

many  Include  Cards as needed  for a particular  run: 

Column 

1-2 

Description 

SI for Include  Card 

11-18 Start  Time  Year/Month/Day 

20-27 Star t   Time HR:MM:SS 

29-'36 

3 8-45 

Stop Time  Year/Month/Day 

Stop Time HR:MM:SS 

Exclude  Card:  This  card is not  always  required. If used, it specifies  the 

time  periods  to  be  excluded.  The  time  period  to  be  excluded  must lie entirely 

within  time  span on current  Include  Card  (Character  E  in  Column  2). 



3. Particle  Card:  This  card  describes 

follow all Include  and  Exclude 

Column 

3-8 

9-14 

16-19 

54-55 

57-60 

61-64 

*Event  types  range  from 0-3: 

Cards. 

the  detectors 

Description 

P for  particle 

to be  plotted,  and  must 

First plotted  detector  (Left  Justified) 

Second plotted  detector (Lef t  Justified) 

Event  Type * 
Consistency  Flag  T  for  True, o r  Blank 

Compression  Factor 

Lower  limit of unplotted  detector 

Upper  limit of unplotted  detector 

TFFF=O 
FTFF=l  
FFTF=2 
FFFT=3 



I 



I 
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RTJXNTXG TEE FLUCWA!i'ION ANAL";SIS ON PIONEEZ DATA 

1) Change the JCL comnent card to   re f lec t   the  new rate.   (This  has no 

e f fec t  on the  propan  operation.)  

2) Change  FTlSF001 to  specify (A) the  proper start date and  time of the 

data  t o  be  processed; (B) the end date and time  of that   data;  and 

( C )  the   sa te l l i t e   ident i f ica t ion   (=IF '   o r  ='GI). 

3 )  Change FPOsFOOl to   ref lect   the   proper  rate. Start i n  column 2 of the 

input l i n e  . 
4) Change FTOsFOO2 to  reflect   the  proper  analysis  parmeters.  

ESVEC a 10 eleaent  rector  of S values  for  the  analysis.  

ESPLT a 10 elenent  vector  of S values  to be plotted. (HSPLT 

must be a subset c)r be equivalent  to HSVEC.) 

CNTINT the  counting  interval between readings  (in  seconds) for 

the  specified  rate.  

the nunber  of  points  to be included i n  a single  calculation. 

5 )  Cnange PLOTTAPE to  specify  the  7-track  output  tape  for  the Calconp 

plots.  Specify (A) the -E.olume=serial number; and (3) t h e   f i l e  number. 

only one job  can  be  executing at a time sinca  the  input  tapes and/or the 

output  tapes may be used by both  jobs.  Using  the RZLEASE function 

( to   re lease  the  next   job  in  a ser ies  from the  hold queue) can 

facil i tate  submitt ing  several   jobs at once  and having  th, am rn 

successively. 

Line p r in t e r  point-by-point  plots  are  generated  for each program execution. 

The  Calcomp p l o t s   a r e   o t i o n a l .  





GENECReTION OF APL TJ23S OF PIO!EI DATA 

1) Change the JCL comment card  to  reflect   the  >roper  rate.   (This 

has  no effect   on  the zmgram operation.) 

2) Change FTIOF001 to  reflect   pmper  tape  inf2mation: (A) the 

volume=serial number; (B) t h e   f i l e  number; and ( C )  the  disposit ion,  

the  data  t o  be  processed; (B) the end date and time  of that   data;  

a d  (C)  t h e   s a t e l l i t e   i d e n t i f i c a t i o n  (='F' or =!GI). 

4) Change FTOSFOO1 to   ref lect   the   proper   ra te .  (start i n  column. 2 of  the 

input line. ) 

NOTES : 

only one rate can  be run at a t ine.  

Only one job  can be executing a t  a t h e  since  the  input  tape( s) md/or 

output  taFe(s) may be the same tapes   for  b t h  jobs,  Using  the 

? I E W E  funct ion  ( to   re lease  the  next   job  in  a ser ies  from the 

hold queue) can facil i tate  submitt ing  several   jobs at once and having 

them r u n  successively, 



~ __ - . . I .............................. 



L. Shaw 
8/16/73 

Record Number 
Number of Words 

1 20 

2 1200 

3 12 00 

4 12 00 

PIONEER AVEKAGE TAPE  STRUCTURE 
\ 

49 

50 

1200 

12 00 

Contents  

NDAY, (CR(L),  Lpl, 6)  f o r   f i r s t  day 

Minute  aversges of  f i r s t  30 minutes of day 

Second 30 minutes 

Thi rd  30 minutes 

Last 30 minutes of  day 

Hour and   day   ave rages   fo r   f i r s t  day 

Repeat -50 records   for   each  of 7 days.  
(We may e v e n t u a l l y  p u t  28  days on each  av,erage  tape.)  

The 14 ave rages   a r e   i n   t he   fo l lowing   o rde r :  

<'R> 8 *  <BT BN> 

2 *  e T >  . '* <BN / 
2 \  

3.  <BN> 10. (COS *= <BR/lB1> 

11. G O S / 3 ) =  <BT/ lB> 

12. <COS = <BN/lBl> 

13, <1B1> 

The tape  i s  7- t rack,   800 BPI ,  even   pa r i ty .  
(No cont ro l   words ,  BCD cha rac t e r s   on ly ,  FORTRAN readab le )  

\ 



6- -4% .... 
LS:sd -2- 8/16/73 

Code to  read one day of data: 

D i m e n s i o n   C R ( 6 ) ,   D T H ( 2 4 ) ,   D T M ( 6 0 ) ,   E V D ( 1 4 ) ,   E V H ( 1 4 ,  24) EVM(14, 60) 

READ (6,  l o )  NDAY, ( C R ( L ) ,  L = l ,  6)  
10 FORMAT (2X,  13, 6E15.7, 2 5 X )  

DO 100 I = 1, 24 
READ (6,  20) (DTM(J)  , (EVM(K, J ) ,  K = l ,  14) ,  J=1, 30) 

100 READ (6, 20) (DTM(J),   (EVM(K, J ) ,  K = l ,  14), J=31, 60) 

20 FORMAT (30 (8E15.7,  15X, 7 E 1 5 . 7 ) )  

READ (6,  30) (DTH(J )  , (EVH(K, J ) ,  K = l ,  14) ,  J=1, 24) ,  DTD, 
(EVD(L) , GI, 14) 

30 FORMAT ( 2 5 ( 8 E 1 5 . 7 ,  15X, 7E15.7) , lO(120X)) 

I 

I 



USER'S G U I D E  FOR THE PIONEER-F/G 
SECTORED RATE DISPLAY PROGWY 

I. INTRODUCTION. 

The sec tor   d i sp lay   p rogram  provides   p r i2 ted   summar ies   and/or  

mic ro f i lm   p lo t s  of  Pioneer-F/G  sectored rates accumula ted   on   e i ther  

a time o r   r e a d o u t   b a s i s .  Rates tapes   and  parameter   cards  are i n p u t  

t o   t h e  program,  and a p r i n t e d  summary and/or  an SD-4060 p l o t   t a p e  are 

t h e   o u t p u t .   I f  a p l o t  tape i s  produced,   the  number of   f ranes   gener -  

a t e d  i s  p r i n t e d  a t  the   conclus ion   of   the   run .  

The program  cur ren t ly   (as   o f  4 A p r i l  1974)  e x i s t s   i n  two ver- 

s i o n s :  The f i r s t   ( h e n c e f o r t h   r e f e r r e d   t o  as Version 6) p l o t s  6 

s e c t o r   p l o t s  p e r  frame. The second  (Version 1 2 )  p l o t s  1 2  s e c t o r   p l o t s  

per  frame  and, as an   op t ion ,  a t tempts  t o   f i t  a func t ion   of   the   form 

N = A  + A 1  0 cos(e-el) + cos (2e+e2) 

to   the   da ta .   Di f fe rences   be tween  the   use   o f   the  two v e r s i o n s  w i l l  

be n o t e d   i n   t h e   f o l l o w i n g   d i s c u s s i o n .  

When ra tes  are   accurmla ted  by c y c l e s ,   t h e   a c t u a l   n u n j , r  of read-  

outs   accumulated i s  determined by which rates are requested.   The 

LET-I1 ra te  c y c l e   r e q u i r 2 s  8 pages   t o   comple t e ,   wh i l e   t he  HET/LET-I 

c y c l e   r e q u i r e s  4 pages t o  comple t e .   The re fo re ,   i f   on ly  HET/LET-I o r  

only LET-I1  rates are r eques t ed ,   one   cyc le   cons i s t s  of one  readout  

of  each ra te .  Hswevsr, i f   b o t h  HET/LET-I and LET-I1 rates are 

reques ted ,   one   cyc le   cons is t s   o f   one   readout   o f   each   of   the  LET-I1 

rates and two readouts   o f   each   of   the  HET/LET-I rates. 
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Each set o f  pa rame te r   ca rds   cons i s t s  of a time ca rd ,   an   i npu t   t ape  

ca rd   (op t iona l ) ,   and  a s e t   o f  rate cards--one  for   each rate t o  be 

processed .  If t h e   t a p e   c a r d  is o m i t t e d ,   t h e  volume ser ia l  numbers 

f o r   t h e   i n p u t  ra tes  t a p e s  w i l l  be   ob ta ined   f rom  the   ca t a log   de f ined  

by t h e  JCL. Each set e x c e p t   t h e  las t  one  must be  followed by an 

END ca rd   ( a   ca rd   w i th  EhD i n  Columns 

d e s c r i b e d   i n   d e t a i l   i n   t h e   f o l l o w i n g  

11. TIME CARD. 

Va r i ab le  
Name Column(s) 

l w c  . 1 

NMMl 
N D D l  
NYY 1 

3- 4 
5-6 
7-8 

NHHl 10-11 
N M I N l  12-13 

mIM2 15-16 
NDD2 17-18 
NYY2  19-20 

NHH2  22-23 
HMiN2 & 74-25 

INT  27-31 

QCY CLE 33 

Format 

A 1  

I2 
I2 
I2 

I2 
I2 

I2 
I2 
I2 

I2 
I2 

I5 

L 1  

1-3). The parameter c a r d s  are 

s e c t i o n .  

Desc r ip t ion  

Spacecraf t  Name: 
= "F" f o r   P i o n e e r  F 
= "G" f o r  P ioneer  G 

S t a r t  Month 
S t a r t  Day 
S t a r t  Year i Date and time 
(last 2 d i g i t s )  of  s tart  of 

p e r i o d   t o   b e  
p l o t t e d .  S t a r t  Hour 

S t a r t   M i n u t e  J 
I 

Stop Month , ' I  

Stop Day 
Stop Year Date and time 

of end of 

Stop Hour 
Stop  Minute 

p e r i o d  t o  b e  
p l o t t e d .  

Length of accu rcu la t ion   In t e rva l  
f o r   e a c h   p l o t  i n  seconds 
(QCYCLE=F) o r   C y c l e s  (QCYCLE=T) . 
Flag   for   Accumula t ing  over 
c y c l e s ;  
= F to   accumula te  by Time 

= T to   accumula t e  by  Cycles 
( INT seconds) 

( INT cyc le s )  
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Var iab le  
Name Column(s)  Format Desc r ip t ion  

QCPRT 34 L 1  F l a t   f o r   P r i n t i n g  Rzte Summary: 
= F f o r  No P r i n t i n g .  
= T f o r   P r i n t i n g .  

QCPLT 35 L 1  F lag   fo r   Gene ra t ing   P lo t s :  
= F f o r  No P l o t s .  
= T f o r   P l o t s .  
( I f  QCPRT-F and  QCPLPF, RO out-  
pu t  w i l l  be  produced.) 

QTRNDR 

QT%IREJ 

36 

37 

PCFULL 39-43 

QTAPES 

QFIT 

44  

L 1  Trend Check Rejec t ion   F lag :  
= F to   accumula te  a l l  d a t a .  
= T t o  re jec t  r e a d o u t s   t h a t  

f a i l e d   t h e   t r e n d   c h e c k .  

L 1  F lag   for   Accumula t ing   Inh ib i t  
Mode. Data : 
= F t o   o n l y   a c c u n x l a t e   r e a d o u t s  

f o r  which s e c t o r h g  is n o t  
i n h i b i t e d  (OA Mode). 

= T to   on ly   accumula te   readouts  
f o r  which s e c t o r h g  i s  i n h i b i t e d .  

F5.2 F u l l   S c a l e   f o r   S e c t o r e d  Rate 
P l o t s  (2 ) .  I f  0, e a c h   p l o t  
will b e   s c a l e d   a c c o r d i n g   t o  
t h e  maxinurn percez tage   o f  i t s  
s e c t o r s   ( e i t h e r   2 5 ,  50 o r  100%). 

L 1  

L1  

F lag   fo r   u s ing   Inpu t   Tapes  
Spec i f ied   on   the   Fol lowing  
Card  (Tape  Card) : 
= F t o   o b t a i n   t h e  volume serial 

numbers   f rom  the  tape  catalog.  
= T t o   r e a d   t h e   n e x t   c a r d  as 

a t a p e   c a r d   a n d   t o   u s e   t h e  
rates t a p e s   s p e c i f i e d   t h e r e o n  
as inpu t .  

F l a g   f o r   S u p p r e s s i n g   F i t   o f  
Cos ine   Func t ion   t o   t he  Data 
(Version 1 2  only - Version 6 
never  performs  FIT) : 
= F (o r   B lank)   t o   a t t empt   t o  . 

= T t o   n o t   f i t   c o s i n e   f u n c t i o n .  
f i t   c o s i n e   f u n c t i o n .  
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Var iab le  
Name Column(s)  Format  Description 

IDEBUG 46 I1 C o n t r o l s   t h e   p r i n t i n g   o f   i n t e r -  
m e d i a t e   v a l u e s   i n   t h e   c o s i n e  
f u n c t i o n   f i t   s u b r o u t i n e   ( V e r s i o n  
1 2  on ly)  : 
= 0 f o r  no  debug p r i n t o u t .  
= 1 t o   p r i n t   i n i t i a l   a n d  

I f i n a l   i t e r a t i o n s .  
= 2 t o   p r i n t   e a c h   i t e r a t i o n .  

III. TAPE CARD (OPTIONAL) . 
Read only  if QTAPES = T on previous  Time Card.  This  card may 

c o n t a i n   t h e  volume se r i a l  numbers of from 1 t o  10 inpu t  rates t apes .  

The tapes   mus t   be   in   t ime  sequent ia l   o rder   and   the  volume serial 

numbers s p e c i f i e d  must exac t ly   match   those   on   the  Rates Tapes' 

s t a n d a r d   l a b e l s .  

Name Columns 

DINTAP (1) 
DINTAP (2)  
DINTAP (3) 
DINTAP ( 4 )  
DINTAP ( 5 )  
DINTAP (6 ) 
DINTAP (7) 
DINTAP (8) 
DINTAP (9 ) 
DINTAP(10) 

I V .  RATE CARDS. 

1- 6 
9-14 

17-22 
25-30 
33-38 
41-46 
49-54 
57-52 
65-70 
73-75 

Format 

AG 
AG 
AG 
AG 
AG 
AG 
A-G 
AG 
AG 
AG 

Volume ser ia l  I!.t of 1st Rates Tape. 
Volume S e r i a l  B of 2nd Rates Tape. 
Volume Ser ia l  B of   3rd Rates Tape. 
Volume Serial  ii of 4 t h  Rates Tape. 
Volume Se r i a l  # of  5 t h  Rates Tape. 
Volume S e r i a l  i\ of   6th Rates Tape. 
Volume Serial  B of 7 t h  Rates Tape. 
Volume S e r i a l  B of   8 th  Rates Tape. 
Volume Serial  B of 9 t h  Rates Tape. 
Volume S e r i a l  ii of 1 0 t h  Rates Tape. 

One Rate Card must  be   inc luded   for   each  rate to   be   p rocessed .  

I f  a Tape  Card i s  p r e s e n t ,   t h e  Rate Cards mus t  immediately  follow 

i t .  Otherwise,   they must  immediately follow t h e  Time Card. I f .  
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a n o t h e r  se t  o f   p a r a m e t e r   c a r d s  is t o   b e   r e a d ,   t h e  las t  Rate Card  must 

be  fol lowed  by an EhT Card.   The  fol lowing are t h e  Rate Cards f o r  each 

s e c t o r e d  rate: 

RATE RATE CARD 
(column 1) 

J. - 
SR1-a A l A 2 B C I C I I I  A1 qm B C I  CIII 

- 
SR1-b A2BK1CIII  A2 B K 1  CIII 

SR1-c DIDIIF D I  D I I I  F 

SR1-d D I D I I E I F  D I  D I I  El F 

SR2-a S 1 5 S I I   S I I a S I I I  
- - -  

S I 5   7 S I I  7 S I I A  - S I 1 1  

SR2-b S16SII  S I 1  S I 1 1  
- - -  

a 
SI6  -SI1 - r S I I A  s S I I I  

SR2-c S17SII  S I I a S I I I  

SR2-d S 1 8 S I I   S I I a S I I I  S I 8  %I1 W I I A  "IS111 

- - -  
S I 7  7 S I I  d I I A  " I S I I I  

- - -  

SR2-e S I   S I 1 5 S I I a S I I I  
- - -  

S I  SI15 7SIIA ?SI11 
- - -  

SR2-f S I   S I 1 6 S I I  S I 1 1  -SI   SI16 7 S I I A  -6111 

SR2-g S I  S I 1 7 S I I a S I I I  

SR2-h S I   S I I s S I l a S I I I   - S I  SI18 t S I I A " r S I 1 I  

a 
- - -  

-SI   SI17  "rSIIA  "rSIII  
- - -  

I f  a ra te  c a r d   d o e s  no t  match  one of t h e   a b o v e ,  a message w i l l  

b e   p r i n t e d   a n d  i t  will b e   s k i p p e d .  
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V. JCL FOR R L W I N G  VERSION 1 2 .  

V I .  PLOT F0It"lAT (VERSION 6 ) .  

Each microf i lm  p lo t   f rame may c o n t a i n  up t o  6 p l o t s .   I f  only one 

rate i s  b e i n g   p l o t t e d ,  eczch frame w i l l  con ta in  s ix  p l o t s   f o r   t h a t  rate-- 

one fo r   each  of s i x  izltervals. The start and   s top  times on the   f rame 

w i l l  r e f l e c t   t h e  s t a r t  time f o r   t h e   f i r s t   p l o t   i n t e r v a l  and t h e   s t o p  

t i m e   f o r   t h e  las t  p l o t   i n t e r v a l ,   r e s p e c t i v e l y .  

I f  from 2 t o  0 rates are b e i n g   p l o t t e d ,  each frame w i l l  c o n t a i n  

one p l o t  f o r   e a c h  of  t h e  r a t e s  f o r   o n e   i n t e r v a l .   I f  more than  6 

rates are b e i n g   p l o r t e d ,   e a c h   p l o t   i n t e r v a l  w i l l  r e q u i r e  two frames,  

t h e   f i r s t   c o n t a i n i n g  the  f i rs t  s i x  rates and   the   second  conta in ing  

t h e  rest. 
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The placement   of   the  rates i s  determined by t h e   o r d e r   i n   w h i c h   t h e  

Rate Cards are  r ead ,  

V I I .  PARAMETER CARD EXP-WLES (VERSION 6 ) .  

Example 1: P lo t   and   p r in t   non- inh ib i t  mode da ta   fo r   P ionee r -F  

f o r  D I  D I I  F fo r   eve ry   r eadou t  from 0O:OO t o  2:OO 

OR March 28, 1972. Use 25% f u l l   s c a l e  f o r  a l l  p l o t s  

and  accept  a l l  d a t a   r e g a r d l e s s  of  t rend  check.   Obtain 

tapes   f rom  ca ta log .  

TIME CARD - F 032872 0000 032872  0200 00001 TTTFF 25.00 

RATE CARD - D I  D I I  F 

Example 2: P l o t  and p r i n t   n o n - i n h i b i t  mode da ta   fo r   P lonee r -F  

f o r  D I  D I I  P, A A 5 G I  C z ,  ar,d S I  SI18SI12SIII 

for   every   ha l f   hour   f rom 0100 on A p r i l  4 ,  I372 t o  1400 

on A p r i l  5, 1972. S c a l e   e a c h   p l o t   t o  maxizm-i pe rcen tage  

- - - -  
1 2  

and reject d a t a   t h a t   f a i l e d   t h e   t r e n d   c h e c k .  Use t a p e s  

E00339 and E00340 f o r   i n p u t .  Also,  p l o t  and p r i n t  

i n h i b i t   n o d e   d a t a   f o r   P i o n e e r - F   f o r  D I   D I I  E F and 

A BK CIII for   every   hour   on  A p r i l  10 ,  1972. Use 50% 

f u l l  sc22.s f o r  a l l  p lo t s   and   accep t  a l l  d e t a   r e g a r d l e s s  

1 
- 

2 1  

of trend check.  Obtain rates tapes   f rom  ca ta log .  

TIME CARD - F OGOG72 0100 040572 1400 01800 FTTTF OO.OOT 

TAPE CARD - E00339  E00340 1 
DI F 

RATE - I A 1  A2 B C I  C I I I  CARDS 

SI  SI18  SIIA  SI11 

END CARD - END 

SET 1 
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TIME CARD - F 041072 0000 041072  2400 03600 FTTFT 50.00 1 
D I  D I I  E l  F 

CARDS A2 B K1 CIII 1 SET 2 

V I I I .  TIME ESTIMATES (VERSION 6 ) .  

The time requ i r ed  i s  a f u n c t i o n   o f   t h e   l e n g t h  of the time p e r i o d  

t o   b e   p l o t t e d ,   t h e  number of rates t o   b e   p l o t t e d ,   a n d   t h e   l e n g t h   o f  

t he   accumula t ion   i n t e rva l .  The f o l l o w i n g   t a b l e   g i v e s  a few  examples: 

Length  of 
T i m e  Per iod  No of  Accumulation  Execution T i m e  (mi3.) No. of  

(Hours) Rates i n t e r v a l  - CPU 110 Frames - 
6 -  7 10  c y c l e s  .13 .12  13 
6 3 1 1 2  hour .14  .13 13 
2 5 1 c y c l e  .16 .13 2 1  
2 3 1 c y c l e  .13 .12 2 1  

37 3 112  hour 
34 1 2  1 hour 1 1.05 .49  124 

I X .  MAGNETIC FIELD DATA DISPLAY  OPTION  FOR THE PIONEER-F/G 
SECTORED RATE DISPLAY PROGRAM. 

A s  of 16 Decenber  1974,  an  option  has  been  added  to  Verson  12  of 

t h e   P i o n e e r   s e c t o r  display program  which allows m a g n e t i c   f i e l d   d a t a  

t o   b e  merged  and a dashed   a r row  to   be   d i sp layed   on   each   p lo t  i n  t h e  

d i r e c t i o n   o f   t h e  magnetic f i e l d   i n   t h e   p l a n e   o f   t h e   p l o t .  The 

ang les  of t h e  magrrettc f i e ld   vec to r   ( a s   de f ined   be low)  are p r i n t e d  

w i t h   t h e  rate sumzar:; (x5en QCPRT = T) and are d i s p l a y e d   i n   t h e  "cosmic 

f u n c t i o n   f i t   t a b l e "  a t  the  top  of   each  f rame (when QNFIT-F). I n  

a d d i t i o n ,  whenever t h e   c o s i n e   f u n c t i o n   f i t   h a s   b e e n   s u c c e s s f u l l y  

performed,  an  arrow i s  p l o t t e d   i n   t h e   d i r e c t i o n   o f   t h e   f i r s t - o r d e r  

a n i s o t r o p y   w i t h   t h e   l e n g t h  of t h e   a r r o w   b e i n g   p r o p o r t i o n a l   t o   t h e  



9 

magni tude   o f   t he   f i r s t   o rde r   an i so t ropy  (100% an i so t ropy  = f u l l  scale on  

the   p lo t ) .   Th i s   an i so t ropy   a r row is  drawn r e g a r d l e s s   o f   w h e t h e r   o r  

n o t   t h e   m a g n e t i c   f i e l d   d a t a  i s  being  merged. 

X. ADDITIONAL  INPUT  PARAMETERS FOR MAGNETIC  FIELD DATA DISPLAY. 

I f   m a g n e t i c   f i e l d   d a t a  is  t o   b e   d i s p l a y e d ,   t h e   v o l u m e - s e r i a l  

number  of t h e   m a g n e t i c   f i e l d  tape (only  one may be  used  per  t ine  card)  

must   be   en te red   in  Columns 48-53 (A6 format)   of   the  tine card .  

A more   comple t e   l i s t i ng  of t he   magne t i c   f i e ld   da t a   u sed   nay   be  

obta ined  by u t i l i z i n g   t h e  "debug" f l a g  (MAGDBG) i n   C o l u m  55 (I1 

format)  of t h e  time card .  

MAGDBG=l causes   the   header   in format ion   for   each   day  from t h e  

m a g n e t i c   f i e l d   t a p e  t o  b e   l i s t e d  and t h e  sums o f   t he  (x,y,z) compon- 

e n t s   i n  S-J c o o r d i x t z s   t o   b e   p r i n t e d   f o r   e a c h   p l o t   a c c u m u l a t i o n  

i n t e r v a l .  

MAGDBG=2 causes   each   magne t i c   f i e ld   minu te   ave rage   t o   be   p r in t ed  

f o r   e a c h   p l o t   a c c u n u l a t i o n   i n t e r v a l   i n   a d d i t i o n   t o   t h e   i n f o r m a t i o n  

provided by MAGDBG=l. 



10 

X I .  JCL CM'GES.  

A s  a r e s u l t   o f   t h e   a d d i t i o n   o f   t h e   m a g n e t i c   f i e l d   d i s p l a y   o p t i o n ,  

t h e   f o l l o w i n g   c h a n g e s   m u s t   b e  made t o   t h e  MCL f o r   V e r s i o n  12: 

(1) The  fol lowing  must   be  added a f t e r  / /  DD DSX=SYS2.SD4060, ... 
i n   t h e  SYSLIB c o n c a t e n a t i o n :  

/ /  DD DSN=K3.SBCID.@HELI!ijSAYDISP=SHR 

( 2 )  The   fo l lowing   mus t   be   added  when m a g n e t i c   f i e l d   d a t a  is 

t o  be used:  

//Z@.FTIOF001 DD UNIT=(1600,,DEFER),DSN=PIfjYAGYDISP=SHR, 

/ /  LABEL= ( , SL, , IN) ,V!ijL=SER=MAGTAP 

An u p d a t e d   l i s t i n g   o f   t h e  JCL r e q u i r e d   f o r   V e r s i o n  1 2  i s  given 

below: 

(1) Not r e q u i r e d   i f  QCPLT=F on a l l  t i m e  cards. 
(2) Not r e q u i r e d  if m a g n e t i c   f i e l d   t a p e  not s p e c i f i e d  on any time card. 
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Magnetic Field Data Base Generator 
for  the  Fourier Program 

User ' s Guide 

I. Purgose 
\ 

The magnetic f ie ld   da ta   for  PIONEER i s  converted t o  a  Fourier Program 
compatable tape,  with  timing  adjusted t o  S/C time. A l i s t i n g  may also be 
generated,  even i f  no tape is  desired. 

11. Input  Required 

1. Magnetic F ie ld  Tape 

2. Output 9-track, 1600 BPI ,  NL tape 
3. Trajectory  tape 
4. User Namelist: 

(See  the  system  documentation of t h i s  program for  the  format) 

Parameters - Type 

QVOLS(6,10)  10*A6 

QODB(612) 2 *A6 

INTRVL 1*4 

QTAPE L* 1 

NFILE 1*4 

QTRAJ(6) A6 

ITRFIL ( 2 I *4 

QPRINT L* 1 

IMODE I *4 

Default 

* I  
S 

* I S  

0 

F 

1 

blanks 

111 

T 

none - 
required 

parameter 

Description 

Up t o  10 EBCDIC input  magnetic 
f ie ld   tapes   to   process  

Up t o  2 EBCDIC output  tape names 

Averaging interval  desired, i n  
seconds 

-create  output  data  base 

Output t a p e   s t a r t   f i l e :  

Trajectory  tape EBCDIC name 

S ta r t ,  end f i l e  number of t h e  
trajectory  tape  data  to  correlate 
with  the  magnetic f ie ld   data  

A l i s t i n g  of the  data is desired 

Mode of Spacecraft: 
0 = Cruise  Mode 
1 = Jupi ter  Encounter 
2 = Saturn  mcounter 
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Parameters Type Defaul t   Descr ipt ion 

SOLAR( 3 1 

JTPTYP 

R*4 1f1f 1 Coordinates   of   the  solar s p i n  axis 
Cruise Mode : 
Solar  = 0.03252 

0.12194 
0 -99200 

Jupiter  Encounter:  
Solar  = -0.01447871 

-0.03481712 
0.99928882 

I *4 none - Unit type of inpu t  
required  Magnetic  Field Tape 

parameter 7 = 7 Track 
9 = 9 Track 

111. Output  Generated 

1. Li s t ing   o f   t he   magne t i c   f i e ld   da t a  
2. A Fourier  Program  compatible  magnetic f i e l d   d a t a  base tape. 

IV. Error Handling 

Messages or 
&tu rn  Code 

7 

'END OF PROGRAM  DUE 
TO END OF TRAJECTORY 
TAPE ' 

1 

'READ ERROR ON 
TRAJECTORY TAPE 
RECORD SKIPPED' 

Error and  Recovery 

The t iming  i s  i n   e r r o r .  Check t h e  times and 
the   ave rage   i n t e rva l   i npu t   fo r   va l id i ty .  

More da ta  was t o  be processed 
than  w a s  contained on t h e  
t r a j e c t o r y   t a p e .  Check t h e  tape for 
contents .  

User-input  f lags are incons i s t en t ,  QTAPE or 
QPRINT must be set.true. 

Self-explanatory 

V. JCL - 
1. Unit 8 is the   ou tput   Four ie r   magnet ic   f ie ld   da ta  base. 

//FT08F001 DD 
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Magnetic  Field  Processing  for  the  Fourier  Program 

1 

I. Purpose 

The magnetic  field  data  for  PIONEER  is  to  be  used  in  the  Fourier 
program  for  listing  and  plotting. A new  data  base  will  consist  of  the 
data  averaged  over a user-specified  time  interval  which  would  be 
consistent  with  the "FLUX" tape  which  is  used  as  input  to  the  Fourier 
Program.  Data  specific  to  the  Fourier  program's  use  is  included,  as 
well  as  the  original  data  in  the  input  magnetic  field  tape  for  proces- 
sing  by  other  programs. All values  will  be  averaged  with a resolution 
of one  minute,  with  no  interpolation. All values  are  average  Over  the 
interval  in a simple  manner: <x> = C  xi/^, where N = # of intervals 
included  in  the sum of Xi- 

11. Description 

Each  input  magnetic  field  tape  is  one  output  file.  Because  the  volume 
of  data  is  small,  there  will be no  tape  catalog,  and  the  data  most 
likely  will  be  confined  to  one  tape. 

The  generated  data  base  tape  will be of one  averaging  interval,  with 
resolution  of  one  minute,  the  resolution  of  the  input  tape. No 
interpolation  will be done  for  averages  of  non-integral  multiples  of 
one  minute  due  to  the  expected  stability  of  the  field.  The  times  on 
the  output  tape  will be event  times,  adjusted  from  the  input  tape 
ground  receipt  times.  The  program  will  be  modular, so future  changes 
to  incorporate  slightly  different  computations of output  will be more 
easily  made. 

Input  coordinate  transformations  will  be  performed  depending  on  the 
mode  of  the  input  tape.  If  Saturn  encounter,  the  input  coordinates 
will  not  be  transformed.  If  the  input  is  Cruise  Mode  in  pioneer 
inertial  coordinates,  the  transformation  will  be  to  Solar-Heliographic 
coordinates.  If  the  input  is  Cruise  Mode  in  Solar-Heliographic 
coordinates,  the  transformation  will be to  Pioneer  inertial  coordi- 
nates.  If  Jupiter  encounter,  the  input  coordinates  will  be  transformed 
to  Pioneer  inertial  coordinates. 

NOTE: All cruise  mode  magnetic  field  data  prior  to  and  including 1976 is  in 
Solar-Heliographic  Coordinates. 

All cruise  mode  magnetic  field  data  post 1976 is  in  Pioneer  inertial 
coordinates. 
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111. Formulas 

A. Distance from S/C t o  Earth: 

where: R1 = Distance from S/C t o  sun 
R~ = Distance from Earth t o  sun 
A = Theta for S/C 
B = Theta  for  Earth 
c = Phi s/c - PhiEarth 

B. If u is the   un i t   vec tor   in   the   d i rec t ion  of B, and i f  x = IG(cosa 
and y = lGlcosB, and z = lGlcosy, = 1, then  Phi,  Theta  are: 

Phi = 9 = ATAN2 (y/x) = ATAN2 ( <cos$> 
<cosa> 1 

For PIONEER, -x=yl and y=x' , X I ,  y' are input. 

C. Transformation  Matrix 

Used t o  transform  Jupiter Encounter  Coordinates and Solar- 
Heliographic  coordinates t o  Pioneer Inertial   Coordinates.  The 
transpose of this matrix is used to  transform  Pioneer  Inertial  
Coordinates to  Solar-Heliographic  Coordinates. 

Let I I  1 1  

6 sc 
X 

xsc 

6E 
XE 
RSC 
Re 

denote 
II 

II 

II 

magnitude 
vector  product 
c e l e s t i a l   l a t i t u d e  of the 

celest ia l   longi tude of the  

c e l e s t i a l   l a t i t u d e  of the  Earth 
celest ia l   longi tude of the  Earth 
Sun - Spacecraft  distance 
Sun - Earth  distance 

spacecraft  

spacecraft  

T = transform  matrix 
= u  * v  where U,V, & T a r e   a l l  3x3 

matrices 

to   ca l cu la t e   t he  

U Matrix: SOLAR(3)  = solar  spin  coordinates 
x1 (3)  = cos 6sc  cos  xsc, 

COS 6sc s i n  k c ,  
s i n  6sc 
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V Matrix: 

Zl(3) = X1 X Yl 

U(3,3) = .;X1(3) [X] 
~ ( 1 )  = -RSC cos 6sc cos Xsc + R e  cos 6e cos Xe 
P(2) = -Rsc cos 6sc s i n  k c  + Re cos 6e  s i n  Xe 
P(3) = -Rsc s i n  6sc + R e  s i n  6e 

Zl(3) = P/llPl 1 
Xl(3) = [ O  0 11 X Z1 
Yl(3) = 21 X X1 

T Matrix:. T = W  
’tij = E Uik   vk j  

to  transform  the  coordinates: 

LET  BX,  BY,  BZ denote  the  original  coordinates 

cos a = new  x/MAG 
cos B = new  y/MAG 
cos y = new z/MAG 

D. Vector  Product 

LET A = Vector 1 
B = vector 2 

which is the expanded  form of the  determinant 
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resulting  vector  is 

The  tape  will  be  fixed,  blocked,  with  byte  length  of  160/record.  It 
will be multi-filed  with a new  file  beginning  with  each  input  magnetic 
field  data  tape.  The  following  values  will  comprise  the  record: 

Byte  Field Type Description 

1-4 
5-8 
9-12 
13-16 
17-20 
2 1-24 

25-28 
29-32 
33-36 

I4 
I4 
I4 
I4 
R4 
I4 

R4 
R4 
R4 

Year  of  start  of  interval 
Day  of  start  of  interval 
Seconds  of  day  of  start  of  interval 
Interval  in  seconds of the  average 
Milliseconds  of  data  in  the  interval 
Input  tape  flag:  O=cruise, 
l=Jupiter,2=Saturn 
*<cosa>  in S/C spin  coordinates 
*<cosB>  in S/C spin  coordinates 
*<cosy>  in S/C  spin  coordinates 
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B y t e  Field 

37-60 

6 1-72 

73-76 

77-80 

8 1-84 

85-88 

89-92 

93-96 

97-100 

101-104 

105-108 

109-112 

113-1 16 

117-120 

121-124 .. 

125-128 

129-132 

133-136 

137-140 

141-160 

Type 

24*L1 

12*Ll 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 
R4 

R4 

R4 
-- 

Description 

* 
* 
* 
** 
** 
** 

** 
** 
** 

The Phi   sector   counts ,  15O s e c t o r s  

The Theta sector counts, 15O s e c t o r s  

<Bx> i n  desired coordinate  system 
<B > i n  desired coordinate  system 

<BZ> i n  desired coordinate  system 

< B ~ >  in   i npu t   t ape   coord ina te s  

<B > i n   i npu t   t ape   coord ina te s  
<B,> in   input   t ape   coord ina tes  

<Bx2> in   input   t ape   coord ina tes  

<B B > in   input   t ape   coord ina tes  

<B,B,> in   input   t ape   coord ina tes  
< ~ y ~ >  i n  input  tape coordinates 

<B B > in   input   t ape   coord ina tes  
<B,~> in   input   t ape   coord ina tes  

<cosa> B,/B in   input   t ape   coord ina tes  
<cos$> = B /B in   input   t ape   coord ina tes  

<COSY> = B,/B i n   i npu t   t ape   coord ina te s  

< l B I >  

<lB21> 

Y 

Y 

X Y  

Y Z  

Y 

Spare  bytes 

* Always i n  PE coordinates 
** If input  data is c r u i s e  mode, p o s t  1976, these  values  are i n  SH 

coordinates  even  though  the  input is i n  PE coord ina tes  

V. Coordinate  System 

The coordinate   system  used  for   the  Fourier   input  i s  a right-handed 
system  using X a x i s  as t he  reference d i r ec t ion .  The X ax i s  lies i n   t h e  
e c l i p t i c   p l a n e ,   p o i n t i n g  toward t h e  Sun. The Y a x i s  l ies  i n   t h e  
ec l ip t i c   p l ane ,  1 t o  X ax i s .  The Z ax i s  is zeni th ,   perpendicular   to  
t h e   e c l i p t i c   p l a n e .  

The cosines are then  def ined as follows: 

where B,, By, and B, are t h e  components of   the   magnet ic   f ie ld   in  S/C 
spin coordinates.  
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The Phi and Theta arrays are oriented to the reference direction such 
that 00 is the reference direction, and thus, Phi ( 1 )  for example,  is 
the sector value averaged  from Oo to 15O centered on 7. So in the 
counter-clockwise direction from the reference direction: 

VI. Common Blocks 

The FTIO package will be used in creating the tape,  with the following 
common used as  output: 



Magnetic Field Tape Generator 

I. 

A. Overview 

B. 

The magnetic f i e ld   da t a   fo r  PIONEER i s  t o  be  used i n  the  Fourier 
Plot  Program f o r   l i s t i n g  and plot t ing.  A new data  base w i l l  
consist  of  the  data  averaged  over  a  user-specified  time  interval 
which would be consistent  with  the  input  data  base  to  the  Fourier 
program.  Data specific  to  the  Fourier  program's  use i s  included, 
as  well as the  or iginal  data i n  the  input magnetic f ie ld   tape  for  
processing by other programs. All values w i l l  be averaged  with  a 
resolut ion of one minute,  with no interpolation. All values  are 
averaged  over  the  interval i n  a  simple manner: <x> = C  xi/^, 
where N = # of intervals   included  in   the sum of X i *  

The generated  data  base  tape is  made of  one averaging  interval, 
with  resolution of one minute which is the  resolution of the  input 
tape. N o  in terpolat ion w i l l  be done for  averages  of  non-integral 
multiples of one minute due to   the  expected  s tabi l i ty  of the 
f i e l d .  The times on the  output  tape w i l l  be event  times,  adjusted 
from the  input  tape ground receipt  times. 

Input Required 

1. Input  magnetic  field  tape,  post 1976 

The tape is multi-filed  with  each  file  containing one day's 
data. The da ta   ex is t s  i n  three  average  periods:  minute, 
hour, and day averages. 

2. Structure  

Header record: 1440 minute  average  records 

24 hour  average  records 
1 day average  record 
5 spare  records 

The data is read  with FORTRAN formatted  reads  as  follows: 

Header record: (3X,I2,2X,F3,4X,A1,15Xt6E15.7,3OA4) 

Variable Format Description 

3x 

2x 

4x 

15X 

IYR I 2  Last two d i g i t s  of year 

IDAY I 3  Day of year 

I S C  A1 Spacecraft ( F  or G) 
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Variable Format Description 

HRANGP E 1 5 . 7  Distance  of  spacecraft  from sun 

CELLTP E 1 5 . 7  Heliocentric  celestial  latitude 
(km) 

of  spacecraft  (degrees) 

longitude  of  spacecraft 
( degrees) 

CELLNP E 1 5 . 7  Heliocentric  celestial 

REARSU E 1 5 . 7  Distance  of  Earth  from sun (km) 
CELLTE E 1 5 . 7  Heliocentric  celestial  latitude 

of  Earth  (degrees) 

longitude  of  Earth  (degrees) 
CELLNE E 1 5 . 7  Heliocentric  celestial 

TEXT 3 OA4 T e x t  describing  the  file 

The  above  trajectory  data  is  often  filled  with  zeros,  thus a 
trajectory  tape  is  used  to  convert  ground  receipt  times  to 
event  times 

Data  records: ( 8 E 1 5 . 6 , l 5 X 1 7 E 1 5 . 6 )  

Variable  Format  Description 

DT E 1 5 . 7  

E 1 5 . 7  

E15 7 

E 1 5 . 7  

E 1 5 . 7  
E 1 5 . 7  

E 1 5 . 7  

E 1 5 . 7  

1 5 X  

Number  of  milliseconds  for 
which  data  exists  in  the 
period  over  which  the  average 
was  taken 

<Bx> 

<By> 

<B,> 

<B2> 
<B,B~> 

<BxB,> 

<B$ 
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3. Input Magnetic Field Tape, 1976 and before 

The text  portion  of  the  header  record is not  present. 

The data is read  with  Fortran  formatted  reads as follows: 

Header record: (3X,I2,2X,F3,4X,Al,l5X,6E,l5.7) 

4. Trajectory Tape 

Tape Character is t ics  

Blksze = 12640 
Lrecl = 1264 
Recfm = FB 
Den = 4 
Label = S1 
Track = 9-track 

5. F i l e  Formats 

Each f i l e  corresponds t o  a particular  t ime  period,  not 
n-ecessarily i n  chronological  order. The records  are read 
i n t o  a common block a s  follows: 

Header record - skipped 
Data records: 

Variable Type Definit ion 

DTSP50 R*8  Time (sec.  ) past dn Jan. 1 , 
D JULDT R*8 Julian  date  (days) 
ITIME(6) I *4 Year, month, day,  hour, min. 

DEC2( 153) R*4 Element  #8 = distance of S/C 

1950 

second 

from ear th  (km) 
Element #11 = sun-earth 

distance (km) 
Element #17 = sun-spacecraft 

distance (km) 
Element #20 = c e l e s t i a l  

l a t i t ude  of S/C (deg) 
Element #21 = c e l e s t i a l  

longitude of S/C (deg) 
Element #22 = c e l e s t i a l  

l a t i t ude  of earth (deg) 
Element #23 = c e l e s t i a l  

longitude of earth  (deg) 
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C. Output  Generated 

1. Four ie r  Magnetic Field Data Base 

This tape is an   op t ion   i n  case only a l i s t i n g  is desired.  

Tape Characteristics 

Blksize = 7200 
Lrecl = 160 
Recfm = FB 
Den = 3  
Label = N L  
Track = 9-track 

2. F i l e  Format 

Each f i l e  is one  imput  magnetic f i e l d  tape of  about  one week 
of data. It is read i n t o  a common block called /MAGI?/ (see 
Common Block D e f i n i t i o n s ) .  

There are no f i l e   h e a d e r s .  

Byte   Field 

1-4 

5-8 

9-12 

13-16 

17-20 

2 1-24 

25-28 

29-32 

33-36 

37-60 

61-72 

73-76 

2zEs 
I 4  

I 4  

I 4  

I 4  

R4 

I 4  

R4 

R4 

R4 

24*L1 

12*Ll 

R4 

Descr ip t ion  

Year of s tar t  of i n t e r v a l  

Day of  start  o f   i n t e rva l  

Seconds  of  day  of s t a r t  of 

i n t e r v a l  

In te rva l   in   seconds  of t h e  

average 

Mill iseconds of d a t a   i n   t h e  

i n t e r v a l  

Input  tape f l ag :  O=cruise, 

l=Jupi ter ,   2=Saturn 

* <cosa>  in  S/C sp in   coord ina tes  

* <cosB> in S/C sp in   coord ina tes  

* <cosy>  in  S/C spin  coordinates  

The Phi  sector counts ,  15O 

sectors 

The Theta sector counts,  15O 

s e c t o r s  

* <B,> i n  desired coord ina te  

system 
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B y t e  Field 

77-80 

8 1-84 

85-88 

89-92 

93-96 

97-1 00 

101-104 

105-108 

109-1  12 

113-1  16 

117-120 

121-124 

125-128 

129-132 

133-136 

137-140 

141-160 

T h e  

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

-- 

* 

* 

** 
** 
** 

** 

** 

Descr ip t ion  

cBy> i n  desired coordinate  
system 

<B,> i n  desired coord ina te  

system 

<B,> i n   i n p u t  tape coord ina tes  

<By> i n   i n p u t  tape coordinates  
<B,> i n   i n p u t  tape coordinates  

< B , ~ >  i n   i n p u t  tape 

coord ina tes  

X Y  
coord ina tes  

<B B > i n   i n p u t  tape 

<BxBz> i n   i n p u t  tape 

<BY 

coord ina tes  

2) i n   i n p u t  tape 

coord ina tes  

Y Z  
coord ina tes  

<B B > i n   i n p u t   t a p e  

< ~ , 2 >  i n   i n p u t   t a p e  

coord ina tes  

~ C O S C O  = B,/B i n   i n p u t  tape 

coord ina tes  

<COSB> = BY/" i n   i n p u t  tape 
coord ina tes  

** <cosy> = B ~ / "  i n   i n p u t  tape 

coord ina tes  

<IBI> 
< l B 2 1 >  

Spare by te s  

* Always i n  PE coord ina tes  
** If i npu t  data is Cruse Mode, post 1976, these   va lues  w i l l  be i n  

Solar-Heliographics  coordinates even  though the   i npu t  is i n  
P ionee r   i ne r t i a l   coo rd ina te s .  



Mag-System 

3. Lis t ing  

6 

A l i s t i n g  of  the  times and above data is generated a t  user 's  
options 

.II. Program Documentation 

A. Design Flow 

M-Tape = input  magnetic  field  tape 
F-Tape = output  Fourier  data base tape 
T-Tape = Trajectory  tape 

MAGDBG 

Read user 
j T-tape 

Mount Process up t o  
input + Terminate 

M-tapes 

I f  
1 I I 

(Loop till done with  tape) 1 

Check va l id i ty ,  Mount Collect  averaging L i s t  i n t e rva l ' s  i r i te  t o  
Stop 1 i f  bad _3 M-tapej in te rva l   o f   da ta   da ta  - F-tape + 

If new f i l e ,   r ead  Read data sum t o  Create PHI, THETA 
trajectory  tape  average 'histogram arrays 
and adjust  time 

If c ru ise  mode o r  
Jupiter  encounter  Jupiter,  transform 
compute transform  coordinates 
matrix 
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B. Block Diauram 

MAIN 

I 
READIN MINAVG INTAPE 

MATRIX 

I 
VPROD 
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C.  Module Definit ion 

Module 

MAIN 

INTAPE 

JULTIM 

TIMJUL 

TIMADJ 

MATRIX 

VPROD 

MINAVG 

PROCES 

OUTPUT 

READIN 

READHD 

READRC 

Purpose 

Controls program  flow 

Mounts and positions  proper  input magnetic 
f i e ld   t ape  

Converts  modified  Julian time (epoch 1972) 
to   year ,  month, day,  hour,  minute,  second 

Reads the   t ra jec tor   t ape  and returns   the 
difference  in  seconds of ground receipt  time 
and S/C event time 

Calculates  the  transform  maxtrix  used  to 
transform  Cruise Mode ( S H )  and Jupi ter  
encounter  coordinates  into  Pioneer  inertial 
coordinates, and Cruise Mode (PE) 
coordinates  into  Solar-Heliographic 
coordinates 

Calculates  the  vector  product of two vectors 

Collects  the  averaging  intervals and 
processes them from the minute  averages  of 
the magnetic f i e ld   t ape  

Collects  the  histrograms  for PHI and THETA 
and sends the  current  data  into  the  average 

Prepares  the  data  for  output and lists it if 
desired 

Reads i n  and prints  out  user  parameters 

Reads the  header  record of e i ther  a 7-track 
or  9-track  tape 

Reads i n  a 7200 byte  block of data and 
re turns  240 bytes  of  data  to  the program 
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D. Common  Blocks 

Holds  all  tape  information. 

Type Description 

NVOL 1*4 Number  of  input  tapes  used so for 

NFILE I *4 The  Fourier  data  base  file # 
ITRE'IL ( 2 ) 1*4  Trajectory  tape  start,  end  files 
QVOLS(6,lO) L* 1 100 6-character  names  of  input 

this run 

magnetic  field  tapes 

data  base 

data  base 

QODB(6,2)  L* 1 2 6-character  names of the  old 

QNDB(6,2) L* 1 2 6-character  names  of  the  new 

QTRAJ(6) L* 1 Trajectory  tape  name 

2. Common  /nAGS/QNEW,QTAPE,QPRINT 

Holds  flags  for  processing. 

Variable 

Q N W  
QTAPE 

QPRINT 

Description 

L* 1 T = first  time  through  program 
L* 1 T = add  the  data  to  the  Fourier 

L* 1 T = list  the  data  on  the  line 
magnetic  field  data  base 

printer 

3.  COMMON 

The  output  common  for  the  Fourier  data  base. 

The  values  corresponds.  to  the  Fourier  data  base  system 
records,  with  the  variable  types  as follows: IMPLICIT FU3AL 
(A-H),INTEGER(I-N),LOGICAL*1(Q) 
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Holds  arrays  needed  for  coordinate  transformation. 

Type 

AVGS2 ( 6 ) R*4 

SOLAR ( 3 ) R*4 

Description 

Sums the  transformed  coordinate 
values  and  cosine  values  for 
averaging 

axis 
Coordinates  of  the  solar  spin 

E. Formulas 

1. Distance  from  S/C  to  Earth: 

R = (R1 2 + R22 - 2R1R2(COS(A)C0S(B) ,COS(c) + sin(A)sin(B)) 

where:  R1 = Distance  from  S/C  to  sun 
R~ = Distance  from  Earth  to  sun 
A = Theta  for S/C 
B = Theta  for  Earth 
c = Phi s/c - PhiEarth 

2.  If u is  the  unit  vector  in  the  direction  of  B,  and  if x = 
lulcosu  and y = lulcosf3,  and z = lulcosy,  lul = 1, then  Phi, 
Theta  are: 

Phi = + = ATAN2 (y/x) = 
ATAN2 (<casu> 

<cosB> 1 

For  PIONEER, x =- y' and y = x' , x'  ,y'  are  from  the  input 
tape 

3. Transformation  Matrix: 

Used  to  transform  Jupiter  Encounter  coordinates  to  Pioneer 
Inertial  coordinates.  The  transpose  of  this  matrix  is  used  to 
transform  Pioneer  Inertial  coordinates  to  Solar-Heliograpic 
coordinates. 

LET: I I 1 I denote 
X denote 

6sc 
xsc 
6E 
XE 
RSC 
RE 

11 

11 

11 

I1 

11 

11 

magnitude 
vector  product 
celestial  latitude  of  the  spacecraft 

n longitude  of  the  spacecraft 
11 

11 

latitude  of  the  Earth 
longitude  of  the  Earth 

Sun-spacecraft  distance 
Sun-Earth  distance 
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T = 'transform Matrix 
= U V where U,V, & T are all 3x3 matrices 

to calcul'ate  the: 

U Matrix: SOLAR(3) = SOLAR SPIN COORDINATES 
Xl(3) = cos 6sc cos Xsc, cos 6sc sin Xsc, sin 6sc 
Yl(3) = (SOLAR X Xi) i 1 1  SOLAR X X1 1 1  
Zl(3) = X1 X Y1 
U(3,3) = 

V Matrix: P(1) = -Rsc cos 6,, COS x,, + RE COS 6, COS XE 
p(2) = -Rsc COS 6,, sin x,, + RE COS 6, sin X, 
P(3) = -Rsc sin 6,, + RE sin 

Zl(3) = P/ilPll 
Xl(3) = [ O  0 11  X Z1 
Yl(3) = Zl x X1 
V(3,3) = [X1(3) Yl(3) Zl(3)I 

T- Matrix: T = W 
where i = 1,2,3 

j =  1,2,3 
k = 1,2,3 

to transform the coordinates: 

LET BX,  BY, BZ  denote the original coordinates. 

new x coord. = BX T(1,l) + BY T(2,l) + BZ T(3,l) 
new y coord. = BX T(1,2) + BY T(2,2) + BZ T(3,2) 
new z coord. = BX T(1,3) + BY T(2,3) + BZ T(3,3) 

MAG = magnitude = ( (new x)2 + (new y)2 + (new z )  2 ) 1/2 

cos a = new  x/MAG 
cos f3 = new  y/MAG 
cos y = new z/MAG 

4. Vector  Product: 

LET A = vector 1 
B = vector 2 
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which is t h e  expanded  form  of the  determinant 

r e s u l t i n g   v e c t o r  is 

F. Coordinate  System 

The coordinate  system  used  for  the  Fourier  input is a r i g h t  handed 
system,  using X a x i s  as the   re fe rence   d i rec t ion .  The X ax i s  l ies  
in   t he   ec l ip t i c   p l ane ,   po in t ing   t oward   t he  Sun.  The Y a x i s  lies i n  
t h e   e c l i p t i c   p l a n e  , pefpendicular   to  X ax is .  The Z ax i s  is zeni th ,  
perpendicular   to   the   ec l ip t ic   p lane .  

The cosines are then  defined as follows: 

where B,, B , and B, are t h e  components of  the  magnetic f ie ld  i n  
S/C spin  coordinates .  Y 

The Phi  and Theta a r r ays  are o r i e n t e d   t o   t h e   r e f e r e n c e   d i r e c t i o n  
such t h a t  00 is  the   r e f e rence   d i r ec t ion ,  and  thus  Phi ( 1)   for  
example is the sector value  averaged  from Oo t o  15O centered on 
7.50 i n  the  counter-clockwise  direction from the   r e fe rence  
d i r ec t ion :  

G. Wdule  Documentation 

A l l  modules were designed,  coded,  and tested by Jenny  Jacques, Code 
664, November 1979. MATRIX, VPROD,READHD, and READRC were defined, 
coded,  and tested by Ronnie K e l l ,  Code 664, Ju ly  1981. 

1. Module: MAIN 

a. Purpose:  Controls  program  flow 

b. Calls: READIN,INTAPE,MINAVG 
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c. Comons: 

common  Variable 

TRAJ 
TAPE 

none  used 
ITRETL 

FLAGS QTAPE 

d. Local  Variables: 

Name - 
QDONE 
MODE 

Type 

L* 1 
I *4 

ITPTYP I *4 

- I/O 

I 
QODBI 
NFILEI 
QTRAJI 
I 

Description 

T = end  of  processing 
Mode  of  spacecraft: 

O=cruise 
l=Jupiter 
2=Saturn 

7=7-track 
9=9-track 

Type of  input  tape: 

e. Algorithm: 

The  necessary  tapes  are  mounted,  then  the  data  is 
collected  with  MINAVG  which  returns  when  finished  with  the 
entire  tape. If no  more  input  tapes  are  required,  the 
program  ends. 

2. Module:  INTAPE 

a.  Purpose:  Ibunts a new  magnetic  field  input  tape 

b. Arguments : 

Name I/O Description 
7 2 Y E  - 
QDONE L* 1 0 T = no  more  tapes  to  mount 
ITPTYP  1*4 I Type of track: 

737-track 
9=9-track 

c. Called  by:  MAIN 

d. Commons : 

common  Variable 

FLAGS QNW 
QTAPE 

TAPE NVOL 
NFILE 
QVOLS 

I 
I 
It0 
It0 
I 
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e. Local  Variables: 

Name - Type Description 

QASTR  L* 1 ' * I ,  which  means  no  more  entries 
in  the  name  array. 

determine  which  unit  to  read, 
depending  on  ITPTYP 

LUN I *4 Logical  unit  number - used  to 

f. Algorithm: 

The  name  array  is  checked  to  see  if  there  are  any  more 
input  tapes  to  mount.  If  not,  QDONE  is  set  to  .true.  and 
INTAPE  returns.  If  there  is  another  tape,  it  is  mounted, 
and  an  EOF  is  placed  on  the  Fourier  data  base. 

3 .  Module:  JULTIM 

a.  Purpose:  Convert  modified  Julian the to  year,  day, 
seconds of day. 

b. Arguments : 

Name - Type - I/O  Description 

IYR 1*4 0 Last two digits  of  year 
IDAY 1*4 0 Day  of  year 
ISECC 1*4 0 Seconds  of  day 
LTIME I *4 I Modified  Julian  day 

c.  Called  by:  MINAVG 

d. Commons : 

Name  Variable - 
MAGN  INTRVL 

e.  Local  Variables: 

Name Type 

RDYCN R*h 
JDAY I *4 
JAVGS I *4 
LEAP I *4 
IDAYS ( 16) I *4 

I 

Description 

Number  of  intervals  per day 
Days  since  epoch  day  1972 
Number of intervals of day 
?=not  leap  year,  2=leap  year 
Days  since  epoch  for  each  year 
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f. Algorithm: 

The  number of days since epoch day Jan. 0,  1972 is found, 
and the number of intervals  i n  the day is  calculated. 
Then the  year, day, and seconds are  found by simple 
calculation  using a pre-defined  array. 

4. Module: MINAVG 

a.  Purpose: To co l l ec t  minute  averages from the magnetic 
f ie ld   t ape  and process them onto  the  output  data 
base 

b. Arguments: 

N a m e  - Type I/o Description 

MODE I *4 I Mode of spacecraft 
ITPTYP I *4 I Tape type 

c.  Called by: MAIN 

d. Calls: TIMADJ~OUTPUT~JULTIM,TIKJULIPROCES,READHD,READRC~MATRIX 

e. Commons: 

N a m e  Variable I/O - 
FLAGS a l l  I 
MAGN MYR, MDAY I MSC I 0 

DMILLI ICOSA t o  end 

f .  Local Variables: 

Name Type 

DATA( 14) R*4 

T(313) R*4 
IBLOCK I *4 

TRAJ(6) R*4 
J Y R  
JDAY 
JSC I*4 
JTIME 
ITOT I *4 

QDONE L* 1 

Description 

Input  data from magnetic f i e l d  
tape, summed in to  AVGS(l4) 

Transformation MATRIX 
Counter for  the  blocks of input 

data  processed. There are  48 
blocks of data  per day 

Input  trajectory  data from tape 

Year, day,  seconds of day, 
and coverted  time of the 
current  data 
Number of input  averages  read i n  

T=done with  the  input  tape 
for   the  interval  

processing 
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N a m e  

ITIMER 

MINUTS 

NUMAVG 

RMILLI 

Type 

1*4 

I *4 

I *4 

I *4 

Description 

The averaging  interval  times,  in 
epoch time 

Counter for  the  minutes  processed 
in  the  input  tape  data  block 

Subset  of ITOT; number of input 
averages  accepted  into t h e  
i n t e rva l ' s  sums 

current  record 
Milliseconds of data   in   the 

g. Algorithm: 

The f lags  and po in te r s   a r e   i n i t i a l i zed ,  and the  header  to 
the day data is read. The time from the  header i s  
adjusted so tha t   the   t ime is S/C time instead of  ground 
receipt  time. Then the minute  averages from the  tape  are 
processed  as  follows: 

1. Average read i n  
2. Check f o r  end of  interval.   If  end, write it t o  

3. Process  the day through  several   steps  in PROCES, 
the  data  base  tape 

summing it in to   the   in te rva l  

After a l l  the  minutes  for  the day  have  been  processed, t h e  
hour and day averages on the  tape  are  skipped and the  next. 
day is processed  as  described above. 

5. Module: OUTPUT 

a. Purpose: To prepare  data  for  output  to  data  base  tape,  
l i s t i n g  it if   desired.  

b. Arguments: 

N a m e  I / O  Description - Type - 
NUMAVG 1*4 I # averages summed into  the  data 
QPRINT L* 1 I T-print  the  data 
ITOT I *4 I # averages  read from the  tape 

MODE I *4 I Mode for  the  spacecraft  
ITPTYP I *4 I Tape type 

f o r   t h i s   i n t e r v a l  

c.  Called by: MINAVG 

d. Commons : 

N a m e  Variable - 
MAGN a l l   b u t  TIMES 
TRNSFM AVGS2 ( 6 ) 
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e. Local Variables: 

N a m e  Type 

I P  I *4 

OUT(6) R*4 

PHI R*4 

THETA R*4 

HOLD ( 6 ) R*4 

Description 

Poin ter  t o  Phi   sector   with 

Used t o   s t o r e   d a t a  which is 

Sector degrees, f o r  

t h e  maximum counts 

t o  be   p r in ted   ou t  

ca l cu la t ing   t he   dev ia t ion  
i n   P h i  

ca l cu la t ing   t he   dev ia t ion  
i n  Theta 

Array  used t o  hold  values 
when interchanging  input  
and  output  coordinates 

Sector ,   degrees   for  

f .  Algorithm: 

Divide  the summed va lues  by t h e  number of i n t e rva l s .   I f  
p r i n t  is desired,   calculate   the  angles   Phi  and  Theta,  and 
the i r   dev ia t ions .  The Phi   deviat ion is der ived  using  the 
maximum counts   sector  as the  middle  sector of the  formula. 

g. Formulas : 

The angles are c rea t ed  as: 

P H I  = ( t a n  (- 1 1 1’2 (modulus 360 ) cosA 
-1 cosB 0 

THETA = 90 - COS (COSG) 

The deviations  of  Phi  and  Theta are: 

-1 

where n=24 sec tors   for   Phi ,   and  
n=12 s e c t o r s   f o r  Theta 

6. Module: PROCES 

a. Purpose: To analyze  each  input  average  interval and t o  
transform  the  coordinates  into  Pioneer i n e r t i a l  
coord ina te s   i f   t he   da t a  i s  i n   c r u i s e  mode o r  
from the  Jupi ter   encounter .  
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b. Arguments: 

Name - Type 

T(313) R*4 I 
RMILLI R*4 I 

ITPTYP I *4 I 
DATA( 14) R*4 I 

MODE I *4 0 

Description 

Transf omat in  Matrix 
Milliseconds of data of 
the  average  interval 
Tape type 
Data from input  current 
in te rva l  
Mode of spacecraft 

C. Called by: MINAVG 

d. Commons : 

Name Variables I / O  - - 
MAGN AVGS,DMILLI, 110 

TRNSFM AVGS2 ( 6 )  0 
QTSECTIQPSECT 

e. Local Variables: 

- Name - 
ANGL 

PHI 

THETA 

TRANS ( 6 )  

BMAG 

Type 

R*4 

R*4 

R*4 

R*4 

R*4 

Description 

Steps  through  the  angles of 
Phi and Theta to   co l l ec t  
the QTSECT and QPSECT 
arrays 

The Phi  angle  for  this 
average 
The Theta angle  for  this 
average 
The transformed  coordinates 

and their  cosine  values 
Magnitude of the  vector of 

transformed  coordinates 

f .  Algorithm: 

The input  record  data is summed to   the   co l lec t ing  
variables.  Then the Phi and Theta  histogram  arrays a r e  
added t o  by the  current  interval 's   Phi and Theta. 

g. Formulas : 

Phi = tan (;I -1  Y modulus 360° 

where p i n p u t  x* (-1 ) 
p i n p u t  y 
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Coordinate  transformation: 

x coordinate: TRANS(l)=BX T(1,l) + BY T(2,l) + BZ T(3,l) 
y coordinate: TRANS(2)=BX T(1,2) + BY T(2,2) + BZ T(3,2) 
z coordinate: TRANS(3)=BX T(1,3) + BY T(2,3) + BZ T(3,3) 

where  BX,BY, & BZ are  the  original  coordinates. 

BMAG = ((TRANS(1))' + (TRANS(2))' + (TRANS(3))') 1 /2 

cos a = TRANS(l)/BMAG 
cos 6 = TRANS(Z)/BMAG 
cos y = TRANS(3)/BMAG 

7 .  Module: READIN 

a.  Purpose: To read  in  user  input  options 

b.  Arguments: 

Name - Description 

ITPTYP I *4 

.. MODE I *4 0 Mode of spacecraft 
O=Cruise  Made 
1 =Jupiter . .  
2=Saturn 

7=7-track 
9=9-track 

0 Tape  type 

C. Called  by:  MAIN 

d. Commons : 

Common Variables 

FLAGS all 
MAGN INTRVL 
TAPE all 
TRNSFM SOLAR( 3 ) 

e. Local  Variables:  None 

f. Algorithm: 

0 
0 
0 
0 

Initialize  the  arrays  with  asterisks  to  signal  end.  Then 
read  in  the  data  via  namelist  and  perform  simple  validity 
checks. 



Mag-System 20 

8.  Module: TIMADJ 

a. Purpose: To read  the  trajectory  tape and find  the time 
elapsed between the S/C and  ground receipt 
times,  adjusting  the time from the  data  to be 
S/C time. 

b. Arguments: 

Name I / O  - zX.€!z - Description 

IYR Year,  day,  and seconds of 
I D Y  I *4 It0 day  of the  current 

I S C  field  data 
QDONE L* 1 0 *end  of trajectory  tape 

magnetic 

usage 

sk ip   f i l e  header 
QNEW L* 1 I T=f irst time i n  routine, 

c. Called by: MINAVG 

d. Commons: 

Name - Variable 

TRAJ a l l  0 
TAPE ITRETL It0 

e. Local Variables: 

Name - Type 

IDAY 1*4 
LEAP I *4 
QEOV L* 1 

IDIFF I *4 

IMAGT I *4 

ITRAJT I *4 

Description 

Day of year 
l=not  leap  year, 2=leap  year 
T=end  of t ra jectory  f i le  

Seconds differences between 
reached 

ground receipt time (GRT) 
and S/C time 

Time created from input time t o  
compare with trajectory  tape 

Time created from trajectory 
record t o  compare with input 
time 

f .  Algorithm: 

A trajectory  tape  record is read and i t s  time compared t o  
the  input time t o  be adjusted. If  less, then  the  next 
record is read. When a record is found  which has a time 
greater  or  equal,  calculate  the  distance, hence time, 
between the  earth and the S / C .  Add t h i s  into  the time t o  
be adjusted. If an end  of f i l e  is encountered, check t o  
see  if  another f i l e  is allowed. If so, then  continue. If 
not,  return with f lag  set  t o  end  program. 
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g. Formulas : 

Res Difference  in  time = 
299792 5 

where %s = distance  from  earth  to  S/C, km. 

9. Module:  TIMJUL 

a. Purpose:  Converts  year,  day,  and  seconds  of  day  into  one 
number  for  future  time  comparisons. 

b. Arguments : 

Name  I/O - ZYFS - Description 

IYR 
IDAY I *4 I Input  time to convert 
I SEC 
INTRVL I *4 I Averaging  interval  in 

JTIME I *4 0 Converted  time, # 
seconds 

intervals  since  launch 

C. Called  by:  MINAVG 

d. Commons : none 

e. Local  Variables:  none 

f. Algorithm: 

The  time  is  converted  using  an  array  which  contains  the 
days elapsed  since  launch  Jan. 0 , 1972. 

g. Formulas : 

Time = 
days  since  launch  Seconds of day 

seconds 
interval  interval 
days + 

10. Module:  MATRIX 

a. Purpose: To build a transform  MATRIX, T, used  to 
transfrom  Cruise  Mode (SH coordinates)  and 
Jupiter  encunter  coordinates  into  Pioneer 
inertial  coordinates.  If  the  input  is  Cruise 
Mode  (PE  coordinates),  then  the  transpose  of  the 
Matrix, T, is  used  to  transform  the  data  into 
Solar-Heliographic  coordinates. 
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b. Arguments: 

Name 2YEE - I/O  Description 

MODE I *4 I Mode  of  spacecraft 
0-Cruise  Mode 
l=Jupiter 
2=Saturn 

T(313) R*4 0 Transformation  MATRIX 
ITPTYP I *4 I Tape  type 

7=7-track 
9=9-track 

c.  Called  by:  MINAVG 

d. Calls: VPROD 
e.  Commons: 

Name Variable 

TRAJ  DEC2( 11) 
DEC2 ( 17) 
DEC2  (20) 

DEC2  (23) 

TRNSFRM  SOLAR( 3 

f.  Local  Variables: 

Name - Type 

U(3,3)  R*4 
V(313)  R*4 
T(313)  R*4 
VECTOR( 3 ) R*4 

A(3)  R*4 
DTRAJ(6)  R*4 

SIGN  R*4 

I 
I 
I 

I 

I 

I 

Description 

Sun-Earth  Distance 
Sun-Spacecraft  Distance 
Celestial  latitude  of 

Celestial  longitude  of 

Celestial  latitude  of 
Earth 

Celestial  longitude  of 
Earth 

Coordinates  of  the 
Solar-spin  axis 

s/c 

s/c 

I 

Description 

x transform-vector 
y transform-vector 
x transform-vector 
z transform-vector  of  the V 

U matrix 
V matrix 
Transformation  matrix 
Vector  of  vector  products  passed 

Vector  with  elements [0 0 11 
Array  containing  the  trajectory 
values  expressed  in  radians 

matrix  before  normalization 

from  subroutine  VPROD 

1 .O if  Cruise  mode 
-1.0 if  Jupiter  encounter 
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Algorithm: 

The  trajectory  values  are  converted  from  degrees  to 
radians.  If  the  input  data  is  Jupiter  encounter  data, 
sign  is  changed  to -1.0. The U matrix  is  calculated.  The 
V matrix  is  calculated.  The  product of U and V is  the 
transformation  matrix, T. 

If  the  transformation  is  from  Pioneer  Inertial  to  Solar 
Heliographic  coordinates,  the  transformation  matrix  is  the 
transpose  of  the  matrix T. 

Formulas : 

U Matrix:  SOLAR(3) = SOLAR  SPIN  COORDINATES 
Xl(3) = cos  6sc  cos  Xsc,  cos  6sc  sin  Xsc,  sin  6sc 
Yl(3) = (SOLAR X X11 f I I SOLAR X X1 1 1  
21(3) = X1 X Y1 

NOTE: I I I I 
X 

6sc 
Xsc 
6E 
XE 
RSC 

RE 

denotes  magnitude 
denotes  vector  product 

celestial  latitude  of S/C 
11 11 

11 11 

11 11 

longitude  of S/C 
latitude  of  Earth 
longitude of Earth 

Sun-S/C  distance 
Sun-Earth I1 

V Matrix: P(1) = -Rsc COS 6,, COS X,, + RE COS 6, COS X, 
P(2) = -Rsc COS 6,, sin X,, + RE COS 6, sin X, 
P(3) = -Rsc  sin 6,, + RE  sin 

21(3) = P/I  lPl I 
Xl(3) = [ O  0 11 X 21 
Yl(3) = 21 x X1 
V(3,3) = EXl(3) Yl(3) 

T Matrix: t =. w - 
-4 tij = c Uik  Vkj 

k 

Tt : tij - - tji j=1,2,3 
i=1,2,3 

where i = 1,213 
j = 1,2,3 
k = 1,2,3 
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a.  Purpose: To perform  vector  product  calculations  and 
return  the  three  coefficients  as a three- 
element  vector,  together  with  the  magnitude  of 
this  vector. 

b. Arguments: 

Name I/O - Type - Description 

VECTRl ( 3 ) R*4 I 

VECTR2 ( 3 ) R*4 I 

VECTR(  3)  R*4 0 

VMAG R*4 0 

First  vector  of  vector 
product 

Second  vector of 
vector  product 

Vector  of  coefficients 
of  vector  product 

Magnitude of vector 

c.  Called  by:  MATRIX 

d.  Calls:  none 

e.  Commons:  none 

f-. Local  Variables:  none 

g. Algorithm: 

Calculate  one  coefficient  of  the  vector  product  at a time 
and  store  in a three-element  vector.  Calculate  the 
magnitude  of  this  resulting  vector. 

h.  Formulas : 

Vector  product 

let A = vector 1 
B = vector 2 

A x B = (a2b3 - a3b2)x 
+ (a3b1 - alb3)y 
+ (alb2 - a2bl)z 

which  is  the  expanded  form  of  the  determinant 
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magnitude : 

1 1  VECTR 1 1  = (VECTR(1I2 + vECTR(2)2 + v~cTR(3)~)”~ 
12.  Module:  READHD 

a.  Purpose: To read  the  daily  header  record  of  either a 7- 
track or 9-track  tape. 

b.  Arguments: 

Name - Type 

JYR I *4 0 
JDAY I*4 0 
QFLG L* 1 0 

TRAJ(6) R*4 0 

ITPTYP I *4 I 

QDONE L* 1 0 

Description 

Year 
Day 
Spacecraft  identifier 
F=Pioneer  10 
G=Pioneer 11 

Input  trajectory 
values  (could  be 
equal  to  zeroes) 

7=7-track 
9=9-track 

end  of  data  on  the 
input  tape 

Tape  type 

Flag  indicating  the 

c. Called  by:  MINAVG 

d. Calls:  none 

e. Commons:  none 

f. Local  Variables: 

Name Type Description . 

TEXT ( 30 ) R*4  Input  text  portion  of  the  header 
record  of a 9-track  tape 

g. Algorithm: 

Set  the  done  flag to false  unless  end-of-file.  If  the 
input  tape  is  7-track,  read  from  unit 9. If  the  input 
tape  is  9-track,  read  from  unit  10. 

h. Formulas : none 
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13.  Module: READRC 

a. Purpose: To read a block  of  data from e i t h e r  a 7-track  or 
9-track  tape and to   r e tu rn  one record.  (Each 
7200 byte  block  contains 30  240 byte  records) 

b. Arguments: 

N a m e  - 
RMILLI R*4 0 

DATA( 14) R*4 0 

ITYTYP 1*4 I 

MINUTS I *4 I 

QDONE L* 1 0 

Description 

Milliseconds of data i n  the  

Input  data from magnetic 

Tape type 

current  record 

f i e l d   t a p e  

717-track 
9=9-track 

processed i n  the  input 
tape  data  block. Used t o  
calculate  the  current word 
of the  block  being 
processed 

Flag  indicating  the end of 
data on the  input   tape 

Counter for   the minuts 

c. Called by: MINAVG 

d. Calls: none 

e. Commons: none 

f .  Local  Variables: 

Name - 2YE Description 

RECORD (450 ) R*4 Table of the  input  values  read i n  
one  block  of  data.  (30  records 
each  containing 15 values=450 ) 

I X  I *4 Index in to   the   t ab le  Record 
I Z  I *4 Last Record entry  per day 
J I *4 Counts posit ions of the  table  Data 

g. Algorithm: 

If not  end-of-file, done f l a g  is set to   f a l se .   I f  MINUTS=l, 
read a block of data.  Return  the number of milliseconds of data 
and the  14 data  values. 

h.  Formulas : none 
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MAGPLT 
USER'S GUIDE 

I. Purpose: 

This program  produces a CALCOMP plot   tape  of  B ,  X ,  and 6 i n  one hour 
averages from PIONEER 15 minute average magnetic f ie ld   da ta  i n  e i the r  
Solar-Heliographic or Pioneer Iner t ia l  coordinates. It is  capable  of 
p lo t t i ng  p o i n t s  from 1 DAY/PLOT t o  31  DAYS/PLOT. 

11. Input  Required: 

A. Magnetic Field Tape: 

(generated from the  MAGNETIC FIELD DATA BASE GENERATOR for   the  
FOURIER program  with INTRVL=900) 

B. User NAMELIST: 

Parameter Type Default  Description 

INDATE ( 3 ) 3 (I*4) none YR, MONTH, DAY 
required  (separated by  commas) 

NDAYS 

NUMPLT 

I *4 none Number of DAYS/PLOT 
required 

I *4 1 Number of p lo t  frames t o  
be generated. 

(NOTE: I p lo t  frame consis ts  of 3 p l o t s  f3, X ,  6 ,  and covers NDAYS 
days 1 

ICORDS 

RXS I Z E  

RYSIZE ( 3  

1*4 0 Desired  coordinate  system: 
O=PIONEER INERTIAL 
l=SOLAR HELIOGRAPHIC 
2=JUPITER ENCOUNTER 

R*4 11.0 Length  of  x-axis i n  inches 

R* 4 1.25 Length  of  y-axis  for  plots 
2.25 of Lambda, Delta, and B 
2.25 Magnitude, respectively,  

i n  inches. 
3 
C R Y S I Z E ( i )  + 4.0 i n  < 28.0 i n  

1=1 

4.0 inches  spacing  for  labels. 

28.0 inches  physical restraint 
on amount of paper t o  be used. 
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111. OutDut Generated : 

1. CALCOMP Plot Tape 
2. Listing that echoes the  input parameters 



IV. Error  Handling: 

Message 

1. 'NUMBER OF DAYS 
PER  PLOT GREATER THAN 
31.  31 ASSUMED.' 

2. 'FREAD ERROR. 
PROCESSING TERMINATED' 

Error  and  Recovery 

NDAYS specified  as  being  greater  than 
31. NDAYS will  be  set  equal  to  31,  and 
processing  will  continue. 

READ ERROR. Any data  generated  will  be 
plotted.  Processing  terminated.  Check 
input  tape  for  errors. 

1. Unit 10  is the  input  magnetic  field  tape / / F T l O F 0 0 1  DD 

2. PLOTTAPE is  the  output CALCOMF plot  tape //PLOTTAPE DD 
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January 1'6, 1979 

TO : D i s t r i b u t i o n  

FROM : .Joyce Wolf 

SUBJECT: TAPE FORMAT; Vector Helium Wagnetrwetex Data Averases 

The t apes  are  1, w i t t e n  i n  ASCII format. 
Fach t ape   con ta ins  a s i n g l e  f i l e .  

1_- 

Each f i l a  c o n t a i n s   a n   i n t e g r a l  number of days of data .   There are 50 
blocks (phys ica l   records)   per  day. The f i r s t  block I s  a header record 
240 bytes  long. b qf the remaining 69 blocks is 7200 bytes   long,  
and cons i s -5  of 30 l o g i c a l  records of 240 b p ~ .  Tho 1440 l o g i c a l  
records of blocks 2-49 con ta in  averages for the 1440 minutes of the  
day, In  block 50, the f i r s t  24 l og ica l   r eco rds   con ta in   hour   ave rages ;  
the .25th   conta ins   day   averages ,  and the last 9 c q n t a i n  blanks. 

Each logical record   conta ins  15 q u a n t i t i e s   i n   t h e  format (8E15.6, 15X, 
7K15.6). The f i r s t  quan t i ty  is t h e  number of milliseconds f o r  which 
data  exists in the period  over  which  the average was taken;   the next 
14 3re the data-averages i n  the coord ina te  system i d e n t i f i e d  i n  the 
t ex t   po r t ion  of t h e  header  record,  as fol  LOWS: 

1 .  

2 .  

+. 
4 .  

5 .  

0 . 
7. 

. 
.IW: y J J  

Attachments 



ATTACHMENT If1 

Variable  

IYR 

I DAY 

I sc 

TRAJ(I),T=1,6 

TEXT(I), I=1,30 

S t r u c t u r e  of Header  Record 

Format 

3X, 12 

2X,T3 

4X ,A1  

Meaning 

Last two d i g i t s  of year 

Day of year , 

S p a c e c r a f t   l d e n t   i f  ier 

(F - Pioneer 10, 

G - Pioneer 11, 

15X, 6E15.6 Trajec tory   parameters  
Way bc 6; ILed LJ;*LI L ~ ~ G S  

3 OA4 I d e n t i f y i n g  text  

For the   P ionee r   spacec ra f t ,   t he   t r a j ec to ry   pa rame te r s   have   t he   fo l lowing  
meanings : 

TRnJ (1) = Distance of s p a c e c r a f t  from  sun (km.). 

TRAJ ( 2 )  = H e l i o c e n t r i c   c e l e s t i a l   l a t i t u d e  of spacec ra f t   (deg . ) .  

TM.1 (3) = H e l i o c e n t r i c   c e l e s t i a l   l o n g i t u d e  of spacecraf t   (deg . ? . 
TKA.J (4) = Distance of Ear th  from sun (km.). 

TRAJ ( 5 )  = Hel iocen t r i c  ce l e s t i a l  l a t i t u d e  of Ear th  (dev , . ) .  

TRAJ (6)  = H e l i o c e n t r i c   c e l e s t i a l   ' l o n g i t u d e  of Earth ( d e g . ) .  

For  t he  ZSEE-3 s p a c e c r a f t ,   t h e   t r a j e c t o r y   p a r a m e t e r s   a r e  a s  fo l lows:  

TRAJ (1) = G e o c e n t r i c   s o l a r   e c l i p t i c  ( G E )  x-coordinate  of spacec ra f t  
p o s i t i o n  a t  s t a r t  of d a y ' s   d a t a .  

TRAJ ( 2 ) '  = GSE y-coordinate  of spac 'ecraf t   pos i t ion .  

TUJ ( 3 )  = GSE z-coordlnate  of s p a c e c r a f t   p o s i t i o n .  

TRAJ ( 4 )  = TRA.J ( 5 )  = TRAJ (6 )  = 0 .  
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